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October 14, 1999 


Dear Reader: 


This copy of the Draft Environmental Impact Statement (DEIS) for the Horse Creek Coal 
Lease Application, Bureau of Land Management (BLM) Serial Number WYW 141435, is 
provided for your review and comments. This DEIS has been prepared to analyze the 
potential environmental and socioeconomic impacts of issuing a Federal coal lease for the 
Horse Creek coal tract located adjacent to the Antelope surface coal mine in southeastern 
Campbell County and northeastern Converse County, Wyoming. 


A formal public hearing on the proposed Horse Creek coal lease application will be held at 

7 p.m. on December 7, 1999, at the Holiday Inn, 2009 S. Douglas Highway, Gillette, 
Wyoming. The purpose of the hearing is to receive comments on the proposed coal lease sale, 
on the fair market value and maximum economic recovery of the Federal coal resources in the 
proposed Horse Creek tract, and on the DEIS. Prior to the formal hearing, there will be an 
open house at 6:30 p.m. at the above address to answer questions related to the coal lease-by- 


BLM will accept comments on this DEIS, as well as on the issues of fair market value of the 
tracts, and maximum economic recovery of coal in the tracts for sixty (60) days commencing 
on the date the Environmental Protection Agency publishes its Notice of Availability in the 
Federal Register. We expect EPA will publish that notice on November 5, 1999. Comments 
received after the end of the 60-day comment period will be considered in the Final EIS if 
time permuts. 


If you wish to comment on the DEIS, we request that you maas your comments as specific as 
possible. Comments will be more helpful if they include sugested changes, sources, or 


methodologies. Opinions or preferences will not receive a formal response. However, they 
will be considered and included as part of the BLM decision making process 








hw 


Thus DEIS was prepared pursuant to the National Environmental Policy Act and applicable 
regulations, and other applcable statutes, to address possible environmental and 
socioeconomuc impacts that could result from this project. This DEIS 1s not a decision 
document. Its purpose is to inform the public of the umpacts of leasing and mining the Federal 
coal proposed for lease in a maintenance cual lease application, and to evaluate alternatives to 
leasing and mining the proposed maintenance coal lease application 


Comments, including names and street addresses of respondents, will be available for public 
review at the address listed below during regular business hours (7:45 a.m. to 4:30 p.m), 
Monday through Fnday, except holicays, and will be published as part of the Final EIS 
Individual respondents may request confidentiality. If you wish to withhold your name or 
street address from public review or from disclosure under the Freedom of Information Act. 
you must state this prominently at the beginning of your written comment. Such requests will 
be honored to the extent allowed by law. All submussions from organizations or businesses, 
and from individuals identifying themselves as representatives or officcals of organizations or 
businesses, will be made available for public inspection in their entirety 


Please send (or e-mail) written comments to Bureau of Land Management, Casper Field 
Office, Attn: Nancy Doelger, 1701 East “E” Street, Casper, WY 8260! 

(casper_wymail @bim.gov, Attn: Nancy Doelger). E-mail comments must include the name 
an“ mailing address of the commente, to receive consideration. Written comments may also 
be faxed to (307) 234-1525. 


if you have any questions, please contact Nancy Doelger at (307) 261-7627, or at the above 
address 
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WYW141435 
Horse Creek 





MRE CM LAND MAN Mt MENT 


October 25. 1999 


NOTICE 


Public Hearing Rescheduled 


The date of the formal public hearing on the proposed 


Horse Creek coal lease application announced in the 
Dear Reader letter in this Draft Environmental Impact 
Statement has been changed from 7 p.m. on December 


7, 1999, to 7 p.m. on December 8, 1999, at the Holiday 
Inn, 2009 S. Douglas Highway, Gillette, Wyoming. 


Please contact Nancy Doelger at 307-261-7627 if you 
have any questions concerning this change. 














HORSE CREEK COAL LEASE APPLICATION (WYW141435)) 
ENVIRONMENTAL IMPACT STATEMENT 
ABSTRACT 
[X] Draft | | Final 


Lead Agency 
U.S. Department of the Intenor 


Bureau of Land Management 


Cooperating Agency 
U.S. Department of the Interior 
Office of Surface Mining Reclamation and Enforcement 


Abstract. 


Thas Draft Eavironn_cnt impact Statement (EIS) assesses the environmental consequences of a federal 
decision to offer a federal coal tract located m southeastern Campbell County and northeastern Cor verve 
County, Wyoming for lease at a competitive, scaled bid sale, subject to standard and special lease 
stipulations. The Horse Creck Lease By Application (LSA) Tract as applied for by Antelope Coal 
Company mcbudes appro xumnateh 2.840 acres contamung appro umately 356 § milbon tons of federal coal 
Antelope Coal Company operates the adjacent Antelope Mine and proposes to mune the Horse Creek 
LBA Tract as a maintenance tract for the existing mim. «(a lease sale is held and they acquire the lease. 
This Draft EIS describes the physical, ological, cultural, historic, and sociocconomx resources m and 
surrounding the progct area The focus for enpect analysis was based upon resource msucs and concerns 
Potential concerns related to development mclude mnpacts to groundwater, aw quality, and wildlife and 
cumulative mnpacts related to ongomg surface coal manung and other proposed development m the Powder 
River Basin of Wyoming. 


Comments on the draft EIS and requests for further mformation should be directed to 


Bureau of Land Management, Casper Field Office 
Attn Nacy Doelger 

1701 Bast E Street 

Casper, WY 8260! 

(307) 261-7627 


Estenated date Draft EIS will be made available to Exvironmental Protection Agency and Public 
November 5. 1999 
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Executwe Summary 





On February 14, 1997, ACC’ filed an 
application with the BLM for a 
maintenance coal lease for federal coal 
reserves located north and west of 
ACC's existing Antelope Mine (Figures 
ES-1 and ES-2). This coal lease 
application, which is referred to as the 
Horse Creek LBA Tract, was assigned 
case file number WYW141435. As 
applied for, this tract includes 
approximately 2,838 acres and 
approximately 357 million tons of in- 
place federal coal. The lands applied 
for in this application are located in 
southeastern Campbell County and 
northeastern Converse County, 
Wyoming, approximately 20 miles 
southeast of Wright, Wyoming. 


This lease application was reviewed by 
the BLM, Wyoming State Office, 
Division of Mineral and Land: 
Authorization, and it was determined 
that the application and the lands 
involved met the requirements of the 
regulations governing coal leasing on 
application at Title 43 of the Code of 
Federal Regulations Part 3425.1 (43 
CFR 3425.1). The application was 
also reviewed by the PRRCT at their 
public meeting on April 23, 1997, in 


Casper, Wyoming. At that time, the 
PRRCT recommended thet the BLM 


process the lease application as an 
LBA. In order to process an LBA, the 
BLM must evaluate the quantity, 


quality, maximum economic recovery, 
and fair market value of the federal 





coal and fulfill the requirements of 
NEPA by evaluating the 


environmental umpacts of icasing 
and mining the federal coal 


To evaiuate the environmental 
impacts of leasing and mining the 
coal, the BLM must prepare an EA or 
an EIS to evaluate the site-specific 
and cumulative environmental and 
sociocconomic impacts of lcasing 
and developing the federal coal in the 
applicatior area. The BLM made a 
decision to prepare an EIS for this 
lease application. 


BLM will use the analysis in this EIS 
to decide whether or not to hold a 
public, competitive, sealed-bid coal 
lease sale for the federal coal tract 
and issue a federal coal lease. Wa 
sale is held, the bidding at that sale 
would be open to any qualified 
bidder; it would not be limited to the 
applicant. If a lease sale is held, a 
federal coal lease would be issued to 
the highest bidder at the sale if a 
federal sale panel determined that 
the high bid at that sale meets or 
exorcds the fair market value of the 
coal as determined by UBLM's 
economic evaluation, and if the U.S 
Department of Justice determines 
that there are no antitrust violations 
if a lease is iesued to the high bidder 
at the sale. ACC previously applied 
for federal coal under the LBA 
process, was the successful high 
bidder when a competitive lease ~ ‘ie 
was held, and, in 1996, was issued a 
maintenance lease adjacent to this 
same mine 
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Figure £52 Horse Crees fx Tract Configurations 
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also use this analysis to make 
decisions related to icasing and 
mining the federal ~oal in this tract 
The USFS is not a cooperating agency 
on this EIS. As a nvsult of a recent 
land exchange, there are currently no 
federal surface lands managed by the 
USFS included in the Horse Creek 
LBA Tract. 


The lends im the Horee Creek LBA 


A decision to lease the 
federal coal lands in this application 
would be in conformance with the 
BLM Resource Management Plans for 
the Buffalo and Casper Field Offices. 
A portion of the Horse Creek LBA 
Tract is located within the BN & UP 
Railroad right-ol-way. This coal will 
not be mined because tt was 
determined to be unsuitable for 
mining according to the coal leasing 
unsuitability criteria. It was included 
in the tract to allow maximum 
recovery of the mineable reserves 
adjacent to the nght-of-way. ACC 
estimates that the Horse Creek LBA 
Tract includes approximately 264.5 
million tons of mineable coal under 
the Proposed Action. ACC's approved 
mining plan also avoids disturbing 
the Antelope Creek Valicy, so ary coal 
resources in the Horee Creek LBA 
Tract that are beneath Antelope Creek 
would not be recovered 


The LBA sale process is, by law and 
regulation, an open, public, 
competitive sealed-ted process. If a 
lease sale is held for this LA tract, 
the applicant (ACC } may not be the 
successful high tudder The analysis 


m this EIS aseurnes that ACC would 
be the suceessful bedder on the Horse 
Creek LBA Tract if a sale is held, and 
that « would be mined as a 
maintenance tract for the Antelope 
Mine 


This DEIS anelyers three alternatives: 


The Proposed Action is to hold 


a competitive coal lease sale 
and issue a maintenance lease 


to the successful bidder for the 
Horse Creek LBA Tract as 
spphed for (Figure ES-2 }. 
Under this alternative, ACC 
projects that coal p’oduction 
would increase to (0 mmitpy 
and employment would 
increase to 250 persons. 


Alternative | is the No Action 
Alternative Under this 


alternative, the LBA tract 
would not be leased, but the 


existing leases at the Antelope 
Mine would be developed 
according to the existing 
approved mining plan. Under 
this alternative, ACC projects 
that average annual produc tion 
would probably not exceed 22 
mmtpy and average 


employment would remain at 
180 persons 


Alternative 2 considers holding 
& competitive coal lease sale 
and imesulng 4 maimtenance 
lease to the successful tedder 
for the Horse Creek LAA Tract 


as reconfigured by BLM (Figure 


ES.2) BLM developed an 
arnended tract configuration im 
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Other alternatives 


quality, cultural 


floodplains. 
rv ligious 


concerns, 


transportation resources, and 
SOCIOc CONOTMNCS 


The project area is located im the 
PRB, a part of the Northern Great 
Plains that includes most of 
northeastern Wyoming. The Horse 
Creek LBA Tract is located in the 
south-central part of the PRB. The 
elevation ranges irom about 4,500 to 
4400 f wm an area of dissected 
uplands. In the LBA tract, there are 
two muneable coal searns, reterred to 
as the Anderson and Canyon. The 
Anderson coal sear averages 40 feet 
in thickness on the LBA tract and the 
Canyon coal seam averages 35 feet 
The average overburden thickness is 
about 150 f. The interval between 
the two coal serame i variable but 
averages about 45 feet 


The existing topography on the LBA 
tract would be substantially changed 
during mining A hughwall wich a 
vertical height equal to overburden 
plus coal theckness would exist in the 
active pits. Some spoil and topecl 
would be stockpiled for iater 
reclamation, some would be directly 
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Table ES-1. Summary Comparison of Coal Production, Surface Disturbance, and Mine Life for Horse Creck LBA 
Tract and Antelope Mine 











Nem No Action Alternative Added by Added by 
(Existing Antelope Mine) Prcepoeseed Action Alternative 2 

Mineabie Coal jas of January |, 1999) 198 rralhon tons 264 5 milhon tons 299 7 milhon tons 

— jas of January |, 183 7 emilbon tons 246.0 milhon tons § 278.7 million tons 

1999) 

Coal Mined Through 1998 98 8 mulhon tons 

Lease Acres 6,008 9 acres 2437 9 acres 3.215.0 acres 

Total Area To Be Disturbed 5. 172.0 acres 3,189.6 acres 3,580 9 acres 

Permit Area 7 683 3 acres 3,189.2 acres 3,580 0 acres 

Average Annual Post. 1998 Coal 22 milbon tons & rmlhon tons 8 mmuilbon tons 

Production 

Remaimung Life Of Mine (post. 1998) 9 years & years 9 years 

Average No Of Emplovees 180 70 70 

Total Projected State Reve’ «s (post. $ 202 | mulhon $ 270 6 muilhon S 306 6 millon" 

1998)" 

Total Projected Federal Revenues $ 45 9 milhon $ 90 6 milhon S 102.6 milion® 


SSS 


Assumes 95 percent recovery of leased coal remarnung after clormenating coal wrthen | 00 feet of the railroad and county 
road nights of way 


Proyected revenue to State of Wyorong is 8) 10 per ten of coal sold and mw hudes income from severance tas. property and 
production tazes sales and usr taere and Wvereng's share of federal royalty payments (Ummwvereity of Wyoreg | 994) 


Federal revenues beard on $4 00 tem prwe « federal royalty of 12 5 percent « amount of recowerable coal plus bonus 
payment en LAA coal of 22¢ (ten nesed on everage of last meme LIBA's fare Table | |) « ammount of leased omal lees state's SO 


percent shere 


. The proyected federal and state mmcome shown under this alternative may te overstated The omc husion of the hugher cover 
coal added under Alternative 2 would prohetly reduce the per ton tenus proe relative to Alternative | eheh would 
decrease the ante oneted state and federal revenues 


Je 
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placed into the already mined pit. 
Horse Creek would be diverted into 
temporary channels or blocked to 
prevent flooding of the pits. Following 
reclamation, the average surface 
elevation would be approximately 36 
ft lower due to removal oi the coal. 
The reclaimed land surface would 
approximate premining contours and 
the basic drainage network would be 
retained, but the reclaimed surface 
would contain fewer, gentler 
topographic features. This could 
contribute to reduced habitat 
diversity and _ wildlife carrying 
capacity on the LBA tract. These 
topographic changes would not 
conflict with cgional land use, and 
the postmining topography would 
adequately support anticipated land 


use. 


The geology from the base of the coal 
to the land surface would be subject 
to considerable long-term change on 
the LBA tract under cither action 
alternative. An average of 150 ft of 
overburden, 45 ft of interburden and 
75 ft of coal would be removed from 
the LBA tract. The replaced 
overburden would be a relatively 


homogeneous mixture compared to 
the premining layered overburden. 


Development of other minerals 
potentially present on the LBA tract 
could not occur during mining, but 
could occur after mining. Coal bed 
methane associated with the coal at 
the time it is mined would be 
irretrievably lost. 


Consequences to soil resources from 
mining the LBA tract would include 


changes in the physical, biological, 


and chemical properties. Following 
reclamation, the soils would be unlike 
premuining soils in texture, structure, 
color, accumulat:on of clays, organic 
matter, microbial populutions, and 
chemical composition. The replaced 
topsoil would be much more uniform 
in type, thickness, and texture. It 
would be adequate in quantity and 
quality to support planned 
positmining land uses {i.c., wildlife 
habitat and rangeland). 


Moderately adverse short-term 
impacts to air quality would be 
extended onto the Horse Creek LBA 
Tract during the time it is mined if a 
lease is issued. Dust would be visible 
to the public when mining occurs 
near County Road 37 and Antelope 
Road. TSP concentrations would be 
elevated in the vicinity of mining 
operations on the LBA tract, but 
would not violate federal or Wyoming 
primary and secondary standards 
outside the mine's permit boundary, 
even when combined with emissions 
from adjacent mines. Concentrations 
of gaseous emissions would remain 
within acceptable federal and state 
standards. Federal and state air 
quality standards have not been 
exceeded by all existing industrial 
development in the southeastern 
PRB, including the existing mines. 
This is not predicted to change as a 
result of mining the LBA tract. 


Streamflows in Horse Creek would be 
diverted or captured during mining. 
Changes in runoff characteristics and 
sed:ment discharges would occur 
during mining of the LBA tract, and 
erosion rates could reach high values 
on the disturbed areas because of 
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vegetation removal. However, state 
and federal regulations require that 
surface runoff from mined lands be 
treated to .xcct effluent standards, so 
sediment would be deposited in 
ponds or other sediment-control 
devices. After mining and 
reclamation are complete, surface 
water flow, quality, and sediment 
discharge would approximate 
premining conditions. 


Mining the LBA tract would increase 
both the area of lowered water ievels 
in the coal and overburden aquifers, 
and the area where the existing coal 
and overburden aquifers would be 
replaced by mine backfill. Drawdown 
in the continuous coal aquifer would 
be expected to increase roughly in 
proportion to the increase in area 
affected by mining and would extend 
farther than drawdown inthe 
discontinuous overburden aquifers. 
The data available indicate that 
hydraulic properties of the backfill 
would be comparable to the 
premining overburden and coal 
aquifers. Total dissolved solids levels 
in the backfill could initially be 
expected to be higher than in the 
premining Wasatch Formation 
aquifer, but would be expected to 
meet Wyoming Class III standards for 
use as stock water. 


Based on previous AVF 
determinations, it ts unlikely that any 
portions of Horse Creek on the LBA 
tract meet the criteria to be AVF's 
significant to agriculture. AVF's that 
are not significant to agriculture can 
be disturbed during mining but must 
be restored as part of the reclamation 


process. Antelope Creek Valicy would 


not be disturbed by muning at the 
Antelope Mine under the approved 
mining and reclamation plan. 
Junsdictional wetlands that are 
disturbed by mining must be replaced 
during the reclamation process 


Mining would progressively remove 
the native vegetation on the LBA 
tract. Reclamation and revegetation 
of this land would occur 
contemporancously with mining. Re- 
established vegetation would be 
dominated by species mandated ‘~ 
the reclamation seed mixtures (to Le 
approved by WDEQ). The majority of 
these species wuuld be native to the 
LBA tract. Initially, the reclaimed 
land would be dominated by 
grassland vegetation which would be 
less diverse than the premining 
vegetation. Estimates for the time it 
would take to restore sagebrush to 
premining density levels range from 
20 to 100 years. An indirect impact 
associated wiih this vegetative change 
would potentially be a decreased big 
game habitat carrying capacity. 
However, a diverse, productive, and 
permanent vegetative cover would be 
established on the LBA tract within 
about 10 years following reclamation, 
prior to release of the final 
reclamation bond. The decrease in 
plant diversity would not seriously 
affect the potential productivity of the 
reclaimed areas, and the proposed 
postmining land uses (wildlife habitat 
and rangelan’) should be achieved 
even with the changes in vegetation 
composition and diversity. The 
reclamation plans for the LBA tract 
would also include steps to control 
invasion by weedy § (invasive, 
nonnative) plant species. The surface 
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of the LBA tract is privately owned, 
and the private landowners would 
have the mght to manipulate the 
vegetation on their lands as they 
desire once the final reclamation 
bond is released. No T&E or 
candidate plant species have been 
found on the Horse Creek LBA Tract 
in surveys to date. 


In the short term, wildlife would be 
displaced from the LBA tract in areas 
of active mining and the acreage of 
habitat available for wildlife 
populations would be reduced; 
however, the LBA tract does not 
contain any unique or crucial big 
game habitat, and habitat would be 


habitat diversity may be reduced duc 
to flatter topography, less diverse 
vegetative cover and reduction in 
sagebrush density. 


T&E wildlife surveys specific to the 
proposed lease tract have not yet 
been conducted, but would be 
required prior to any ground- 
wildlife survey that was undertaken 
for the LBA tract, no T&E species 
were observed. No critical habitat for 
T&E species has been identified in 
the surveys done to date for the LBA 
tract. 


Active mining would preclude other 
land uses. Recreational use of the 
LBA tract would be severely limited 
during mining. Within 10 years after 
initiation of each reclamation phasc, 
rangeland and wildlife use would 


return to near premining levels. The 
cumulative impacts of energy 
development (coal mining, oil anc gas) 
in the PRB are and will continue to 
contribute to a reduction in hunting 
opportunities for some animals 
(pronghorn, mule deer, and sage 
grouse). 


Mining would also impact oil and gas 
development on the leased lands 
during active mining. There are 
currently no oil or gas wells on the 
LBA tract, but most of the federal oil 
and gas mghts are leased. New 
drilling would not be possibile in areas 
of active mining, but could potentially 
take place in areas not being mined, 
or in reclaimed areas. Potential for 
development of coal bed methane 
resources on the LBA tract would be 
lost with the removal of the coal. 


Cultural resources on the LBA tract 
would be impacted by mining, but 
adverse impacts would be mitigated 
through data recovery and/or 
avoidance of significant properties. 
Formal Wyoming State Historic 
Preservation Office (SHPO) 
consultation is required for 
concurrence with determination of 
the eligibility of sites for inclusion on 
the National Register of Historic 
Places (NRHP) prior to mining. The 
cligible cu'tural properties on the LBA 
tract which cannot be avoided or 
which have not already been 
subjected to data recovery action 
would be carried forward in the 
mining and reclamation plan as 
requiring protective stipulations until 
a testing, mitigation, or data recovery 
program is developed in consultation 
with the SHPO. 
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No sites of Native American religious 
or cultural importance are known to 
occur on the LBA tract. If such sites 
or localities are identified, they will be 
taken into consideration. 


No unique or significant 
paleontological resources have been 
identified on the Horse Creck LBA 
Tract, and the likelihood of 
encountering significant 


paleontological resources is small. 


Mining activities at the cxisting 
Antelope Mine are currently visible 
from County Road 37 and the 
Antelope Road, and mining activities 
on the Horse Creek LBA Tract would 
also be visible from these local access 
roads. Mining would affect 
landscapes classified by BLM as VRM 
Class IV, and the landscape character 
would not be significantly changed 
following reclamation. No unique 
visual resources have been identified 
on or near the LBA tract. 


Impacts from noise generated by 
mining activities on the LBA tract are 
not expected to be significant due to 
the remote nature of the site. 


No new or reconstructed 
transportation facilities would be 
required under the Proposed Action 
or Alternative 2. Leasing the LBA 
tract would extend the length of time 
that coal is shipped from the 
permitted Antelope Mine. Active 
pipelines and utility lines would have 
to be relocated in accordance with 
previous agreements, or agreements 
would have to be negotiated for their 
relocation. 


Royalty and bonus payments for the 
coal in the LBA tract would be 
collected by the federal government 
and split with the state. A 1994 
University of Wyoming study 
estimated that the total direct fiscal 
benefit to the State of Wyoming from 
coal miniug taxes and royalties is 
$1.10/ton of coal mined. Using that 
estimate, the tax and royaity benefit 
to the State of Wyoming of mining the 
coal in the Horse Creek LBA Tract 
under the action alternatives would 
range from $270.6 to $306.6 million. 
Mine life, and thus employment, 
would be extended 8 to 9 years at the 
Antelope Mine, and ACC projects 
that employment at the mine would 
increase by up to 70 people. 


With regard to Environmental Justice 
issucs, it was determined that 
potentially adverse impacts do not 
disproportionately affect minorities, 
low-income groups or Native 
American tribes or groups. No tribal 
lands or Native American 
communities are included in this 
area, and no Native American treaty 
rights or Native American trust 
resources are known to exist for this 
area. 


Under the No Action Alternative, the 
impacts described in the preceding 
paragraphs to topography and 
physiology, geology and mincrals, 


soils, air quality, water resources, 
alluvial valicy floors, wetlands, 
vegetation, wildlife, threatened, 
endangered and candidate species, 
land use and recreation, cultural 
resources, Native American concerns, 
paleontological resources, visual 
resources, noise, transportation, and 
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sociocconomics would occur on the 
existing Antelope coal icases, but 
these impacts would not be extended 
onto the LBA tract. 


Ir the case of surface coal mining, 
SMCRA and state law require a 
considerable amount of mitigation 
and monitoring. If impacts are 
identified during the leasing process 
that are not mitigated by cxisting 
required mitigation measures, then 
BLM can include additional 
mitigation measures as stipulations 
on a new lease. No mitigation or 
monitoring measures beyond those 
required by SMCRA or state law have 
been identified as necessary for the 
Horse Creek LBA Tract at this time. 


Cumulative impacts result from the 
incremental impacts of an action 
added to other past, present, and 
reasonably foresecabie future actions, 
regardiess of who is responsible for 
such actions. Cumulative impacts 
can result from individually minor, 
but collectively significant, actions 


Since decertification of the Powder 
River Federal Coal Region in 195v, 
the BLM Wyoming State Office has 
issued 9 federal coal leases 
containing approximately 2.365 
billion tons of coal using the LBA 
process. This leasing process has 
undergone the scrutiny of two 
appeals to the Interior Board of Land 
Appeals and one audit by the General 
Accounting Office. 


The Wyoming BLM has received 
applications for four additional 
federal coal tracts containing 


approximately 1.75 billion tons of 
coal, inchading the Horse Creek LBA 


LBA Tract. The PRRCT has reviewed 
all of these applications, and has 
recommended processing three of 
them. At a publhc mecting heid in 
Casper, Wyoming on April 23, 1997, 
the PRRCT recommended that the 
BLM not process the New Kecline 
lease application for a po-ential new 
mine start at this time. The BLM 
Wyoming State Director subsequently 
rejected that application without 
prejudice in a decision signed on 
June 13, 1997. That decision is 
under appeal. The three pending 
LBA'’s recommended for processing 
include approximately 1.075 billion 
tons of federal coal. 


The Wyoming and Montana BLM 
state offices completed a study 
entitled “Powder River Basin Status 
Check’ in 1996. The purpose of this 
study was to document actual 
mineral development impacts in the 
Powder River Basin from 1980 to 
1995 and compare them with mineral 
development impacts that were 
predicted to occur by 1990 in the five 
previously prepared Powder River 
Basin regional EIS’s. The status 
check was updated prior to the 1997 
and 1999 PRRCT public meetings in 
Casper, Wyoming and Billings, 
Montana. 


Four of the previously prepared 
remonal EISs evaluated coal 


d ment in the Powder River 
| Wyoming. They are: 


Final Enwtronmental Impact Statement, 
Eastern Powder River Coal Basin of 
Wyoming, BLM, October 1974; 
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Pinal Enuwazronmenta!l Impact Statement, 
Eastern Powder River Coal, BLM, 
March 1979; 


Final Enwzronmental Impact Statement, 
Powder Rwer Coal Region, BLM, 
December 1981; 


Draft Enwaronmental Impact Statement, 
Round I Coal Lease Sale, Powder 
River Region, BLM, January 1984. 


For Wyoming, the status check 
compared actual development in 
Campbell and Converse counties with 
predictions in the 1979 and 1981 
Final EIS'’s, and USGS Water 
Resources investigations Report 88- 
Hydrologic Impacts of Surface Coal 
Mining in the Eastern Powder River 
Structural Basin,” by Martin and 
others. 


In 1998, Campbell and Converse 
Counties produced approximately 
297.5 million tons of coal, according 
to the records of the Wyoming State 
Inspector of Mines. In 1980 total state 
production was 94 million tons of 
coal. The increasing state production 
is primarily due to increasing sales of 
low-sulfur, low-cost PRB coal to 
electric utilities who must comply 
with Phase I requirements of Title Ill 
of the 1990 Clean Aijr Act 
Amendments. Electric utilities 
account for 97% of Wyoming's coal 
sales. Oil production has decreased 
in the Wyoming Powder River Basin 
since 1990. In recent years, more 
wells have been plugged annually 


Natural gas production in ihe 
Wyoming PRB has been increasing 
due to the development of shallow 
coal bed methane resources in 
Campbell County, just west of the 
coal mines. Since 1992, the BLM 
has prepared five environmental 
assessments (EA's) and one EIS 
analyzing coal bed methane 
development projects in the PRB. A 
second EIS is currently being 
completed to evaluate the imparts of 
existing and proposed development 
|the Wyodak Coal Bed Methane Project 
Draft and Final Environmental Impact 
Statements (BLM |1999, BLM 19995). 
Under the current process for 
approving coal bed methane drilling, 
coal bed methane wells can be drilled 
on prrvate and state oil and gas leaves 
after approval by the Wyoming Oil 
and Gas Conservation Commission 
and the Wyoming State Engineer's 
Office. On federal oil and gas leases, 
BLM must analyze the individual and 
cumulative environmental impacts of 
all drilling, as required by NEPA, 
before coal bed methane drilling can 
be authorized. Approximately 88% 
of the coal rights in the current coal 
bed methane project area are federal 
but only about half of the oil and gas 
rights in this area are federal. 


Water and methane are produced 
from the coal by coal bed methane 
wells, and the area of coal bed 
methane development in the PRB is 
west of the existing coal mines. 
Therefore, the potential exists for 
overlapping groundwater drawdown 
in the coal if both resources are 





than have been drilled. produced. Currently, coal bed 
methane development in the vicinity 
vf the group of the five mines nearest 
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the LBA tract is muted, but based on 
current trends, i is likely that 
development will continue southward 
in the direction of these mines. If 
coal bed methane is developed 
adjacent to the five southern mines, 
the resulting groundwater withdrawal 
from the Wyodak coal would overlap 
additively with groundwater 
drawdowr, © the Wyodak caused by 


Other mineral development levels in 
the Wyoming PRB are currently lower 
than predicted in the EIS's. In the 
1970's, significant uranium 
development was anticipated in 
southwest Campbell County and 
northwest Converse County. This 
development did not materialize 
because the price of uranium dropped 
in the carly 1980's. There are 
currently three m sifu uranium 
operations in Converse and Johnson 
counties, but no mines and no mills. 
Uranium production has been 
increasing since 1990. The increase 
is partially due to higher uranium 
prices, particularly in 1996 and 1997. 


In addition to the ongoing coal and 
coal bed methane development, four 
other projects were in progress or 
planned during the preparation of 
this EIS in the vicinity of the 
southern mine group: 1) North 
Rochelle Mine facilities and rail loop; 
2) the ENCOAL Pilani, which would be 
located within the rail loop at the 
North Rochelle Mine; 3) the Two Elk 
power plant, which would be located 
east of the Black Thunder Mine; and 
4) construction and use of the 


proposed DM&E rail line. Air quality, 
water quantity and employment levels 


im particular may be cumulatively 
impacted if these projects are added 
to existing coal mining and coal bed 
methane production. The duration of 
these cumulative impacts would be 
extended by leasing the LBA tract 


The existing and proposed 
development in the PRB has and will 
continue to result in the introduction 
of additional roads, railroads, power 
lines, fences, mine structures, and oil 
and gas production equipment. This 
area has already undergone change 
from a semi-agriculturaliy based 
economy to a coal mining and oil and 
gas cconomy. Environmentally, the 
open, basically treeless landscape has 
been visibly altered by construction, 
equipment, and human activities. 
Leasing of the LBA tract would 
increase the total area that would be 
affected by mining but would not 


cause a significant cumulative change 
in daily impacts because mining 
disturbance is progressive, and 
reclamation proceeds 
contemporancously. Cumulative 
impacts vary by resource and range 
from being almost undetectable to 
being substantial. Cumulative 
impacts on air quality, groundwater 
quantity and wildlife habitat 
(particularly antelope) have created 
the greatest concern. A regional 
performed for this EIS to estimate 
impacts on air quality in the year 
2015. This analysis was an update 
and modification to the far-range 
cumulative air quality analysis 
prepared for the Wyodak Coal Bed 
Methane Project EIS. Tables ES-2 
and ES-3 show the results of this 


analysis. 
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CUMULATIV'S GEPracTs 

Northern Chevennme Reservation MT oa4 OSs 0 G2 1 @0) o™ 001 
Rediands Nationa! Park SD 125 065 010 361 120 02) 
Wind Cave Netiona!l Park SD 015 0 62 0 0% 2.17 O84 0 Os 

Canes | PED lacremest as ‘ a 2s a 2 
Bleck Dik Wiiderness SD 009 io 005 248 079 0 07 
Jewe| Cave National Momument SD 013 0 76 0 08 3.92 087 0 Os 
Mt Rushmore National Monument 8D 0 Os 101 > 05 193 oss 0 06 
Cloud Peak Widerness WY 001 ow  O4 | O@ 0 32 001 
Devils Tower Nationa! Monument Wy 012 oO 0 16 2™ 0 SO 0 06 


Table ES-3. Predicted Annual Days of Visibility Reductions At Class | and 
Class I] Sensitive Areas from Cumulative Sources 


Number of Deys Number of 
Type dectview change Daye dectview 
of Aree Os 








Location change 1.0 
Northern Cheyenne Rese vation Clases | 18 i] 
Badlands Nationa! Park Class | 173 70 
Wind Cave Nationa! Park Clase | a4 45 
Black Elk Wilderness Clase I 66 28 
Jewel Cave National Monument Clase I 72 32 
Mt Rushmore National Monument Clases I 58 22 
Cloud Peak Wilderness Clase I! 15 4 
Devils Tower National Monument Clase I! 70 28 





Note The Northern Cheyenne Reservation i « redesignated Class | ares and @ not addressed by 
emeting vierbslty regulations whih apply to the federally mandated Badiands and Wind ( ave 
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Pigure ES-3 shows modeled and 
extrapolated worst-case coal aquifer 
drawdown as a result of mining at the 
southern group of mines. Monitoring 
of backfill areas indicates that 
reclaimed areas are being recharged 
with water generally suitable for 


Wildlife habitat quality has declined 
in the PRB due to a continuing trend 
of landscape fragmentation from 
roads, rail lines, oi] and gas wells, 
coal mines, and fences. Mining of the 
LBA tract would add to this habitat 
fragmentation. Wildlife monitoring 
indicates that wildlife are using 
reclaimed areas. 


This EIS presents the BLM's analysis 
of environmental impacts under 
authority of the NEPA and associated 
use this analysis to make a leasing 
decision. The decision to lease these 
lands is a necessary requisite for 
mining, but is not in itself the 
enabling action that will allow mining. 
The most detailed analysis prior to 
mine development would occur after 
the lease is issued, when the lessee 
files an application for « surface 
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Figure ES-3 Modeled and Extrapoiated Worst-Case Coal Aquiter Drawdown Scenarios Showing Extent of 
Actual 1996 Orawdowns and USGS Predicted Curnuiative Drawdowns 
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1.0 INTRODUCTION 


On February 14, 1997, ACC’ filed an 
application with the BLM for federal 
coal reserves located north of and 
adjacent to the Antelope Mine in 
Converse County, Wyoming. The 
application area is located in 
southern Campbell County and 
northern Converse County, Wyoming, 
approximately 20 miles southeast of 
Wright, Wyoming (Figure 1-1). The 
federal coal reserves were applied for 
as a maintenance tract for the 
Antelope Mine under the regulations 
at 43 CFR 3425, Leasing On 
Application. The Antelope Mine is 
operated by ACC, a subsidiary of the 
Kennecott Energy Company. 


ACC's coal lease application, which 
was assigned case file number 
WYW141435, was reviewed by the 
BLM Wyoming State Office Division of 
Mineral and Lands Authorization. 
They determined that it met the 
regulatory requirements for a lease by 
application or LBA. The tract is 
referred to as the Horse Creek LBA 
Tract. 


The Horse Creek LBA Tract is located 
within the Powder River Federal Coal 
Region, which was decertified in 
January 1990. Although the Powder 
River Federal Coal Region is 
decertified, the PRRCT, a 
federal/ state advisory board estab- 
lished to develop recommendations 
concerning management of federal 





Refer to page viii for a list of 
abbreviations and acronyms used in 
this document 


coal in the region, has continued to 
meet regularly and review all federal 
lease applications in the region. The 
PRRCT reviewed the Horse Creck 
application at their April 23, 1997 
public meeting in Casper, Wyoming, 
and recommended that the BLM 
process the Horse Creek federal coal 
lease application as an LBA. 


On May 1, 1998, ACC filed an 
application with the BLM to modify 
the Horse Creek LBA Tract 
configuration. BLM reviewed the 
modified tract configuration, and 
notified the members of the PRRCT by 
letter in July of 1998. 


In order to process an LBA, the BLM 
must evaluate the quantity, quality, 
market value of the federal coal and 
fulfill the requirements of NEPA by 
of leasing and mining the federal coal. 
This EIS has been prepared to 
evaluate the site-specific and 
cumulative environmental impacts of 
leasing and developing the federal 
coal included in the application area. 
Scoping for the Horse Creek lease 
application was initially conducted 
from November 1 to November 30, 
1997, and a public scoping mecting 
was held in Gillette, Wyoming on 
November 13, 1997. After BLM 
received the application to modify the 
lease application area, BLM requested 
additional scoping comments on the 
modified Horse Creek LBA Tract. The 
second scoping period was from June 
18 through July 24, 1998 
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Figure |-1 General Location Map with Federal Coal Leases. LB/'s. and Wyodak Coal Bed Methane 
E'S Study Area 
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BLM will use the analysis in this Eis 
to decide whether or not to hold a 


lease is issued to the high bidder. 


tract also adjacent to the Antelope 
Mine on December 4, 1996 (Figure 1- 
1 and Table 1-1). Four additional 
applications, including the Horse 
Creek application, are currently 
pending or have been rejected (Table 
1-2). 


Other agencies, including OSM, a 
cooperating agency on this EIS, will 
use this analysis to make decisions 
related to leasing and mining the 
federal coal in this tract. 


The Horse Creek LBA Tract as applied 
for and the existing federal coal leases 
in the adjacent Antelope Mine are 
shown in Figure 1-2. As applied for, 


the Horse Creek LBA Tract includes 
approximately 2,838 acres and an 
estimated 357 million tons of in-place 
coal reserves. Not all of the coal 
included in the tract is muincablie, 
however. For cxampie, some of the 
coal included in the tract is located 
within the BN & UP railroad right-of- 
way. This coal will not be mined 
because it has been determined to be 
unsuitable for mining according to 
the coal leasing unsuitability criteria 
(43 CFR 3461), but it was included in 
the tract to allow maximum recovery 
of the mineable reserves adjacent to 
the right-of-way. ACC estimates that 
approximately 264.5 million tons of 
mineable coal reserves are included 
in the Horse Creek LBA Tract ar 


applied for. 


If ACC acquires a federal coal lease 
for these lands, the coal will be 
mined, processed, and distributed as 
part of ACC's permitted Antelope 
Mine. The Horse Creek LBA Tract is 
contiguous with the Antelope Mine. 
The area applied for is substantially 
similar to the adjacent mine for which 
detailed site-specific environmental 
data have been collected and for 
which environmental analyses have 
previously been prepared to secure 
the existing leases and the necessary 
mining permits. 


The surface of the Horse Creek LBA 
Tract is owned by ACC, Powder River 
Coal Company and Jerry and Barbara 
Dilts. 


As applied for, the Horse Creek LBA 
Tract coal resources would be mined 
as a maintenance tract to extend 
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Table 1-1. LBA's Sold, Powder River Basin, Wyoming 








Leas 
Lease 6/ 5 --~Yy Mimeabie Tone of Becceesfe! Secceesfe! Bidder 

Applicast (Mine) Dete Acres* Ceoar Bie (Mine) 
Jacobs Ranch 10/10/89 1708 620 147,423.50 $20.114.93000 Jecobe Ranch 
wYywii7Te24 10/1/92 
Jacobs Ranch 
West Black Thunder 12/22/89 3,492 495 479,048,216 $71.909.28269 # Gilack Thunder 
WwYWi leoo07 10/1/92 
Black Thunder 
N Antelope / Raochetie 3/2/90 3.064 040 403,500,000 $86.987.765.00 North Antelope/ 
wYwiloss 10/1/92 Row elie 
N Antelope / Rochelle 
West Rocky Butte 12/4/90 463.205 56,700,000 $16,500,000 00 Rocky Butte 
WYw 122586 1/1793 
Eagle Butte 7/25/98 1059.175 166 364 000 $18.470,40000 Eagle Butte 
WwYwi24785 8/1/95 
Eagle Butte 

1/29/92 617.20 60 364 000 $9,054 600 00s Antelope 

WYW 128322 2/1/97 
Antelope 
North Ruchetie 7/22/92 1,481 990 157,610,000 $30.576.34000 North Rochelic 
wywi2722! 1/178 
North Roc hele 
Powder River 3/23/95 4.234 225 532,000 000 $109,.596.500 00 = North Antelope/ 
WYW 196142 9/1/98 Rin hethe 
N Antelope / Rochelle 
Thunderc toud 4/14/95 3.545.505 412,000,000 $154,000,008 50 Gleck Thunder 
WYW i 36458 vise 
Jacobe Ranch 
TOTALS 10.686 303 2,366,009,776 66521,209,8236.19 
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Table 1-2. Pending & Rejected LBA's and Lease Exchanges, Powder River Basin, Wyoming 











PENDING LBA'’s 
Application Mineable Tons of 
Date Acres* Coal’ Status 
2/14/97 2,837.91 356,500,000 EIS in Preparation 
3/20/97 1,579.00 200,000,000 PRRCT Reviewed on 


10/2/98 4,821.00 519,000,000 PRRCT Reviewed on 











voynoyddy espe] jvo> yee.) ess0z{ ‘Sra yfoa 





















9,237.91 1,075,500,000 
REJECTED LBA 
New Keeline**/ 5/13/96 7,841.00 675,000,000 Rejected by BLM, Decision 
WYW 138975 Under Appeal 
Evergreen Enterprnses 
(New Mine Start) 
*Information taken from apphcation 
**These two lease application areas partially overlap one another bs 
LEASE EXCHANGE ° 
Estimated 
Mineable Tons of 
Type Acres Offered Coal Offered Status 
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1 0 Introduction 





and to mine coal on, the leased tract 
subject to the terme of the lease, the 


The Antelope Mine, as permitted, 
includes 7,683 acres and originally 
contained approximately 462.5 
millon tons of mineable coal. As of 
January |, 1999, ACC had an 
estimated i968 milion tons of 
muneable coal reserves remaimung at 
the mune, and the company estimates 


that approximately 184 muilhon tons 
of those remaming reserves are 


recoverable. ACC has an air quality 


permit approved by WDEQ/AQD to 
mine up to 30 million tons of coal per 


This EIS analyzes the environmental 
impacts of »ssuing a federal coal lease 
and mining the federal coal in the 
Horse Creek lease application as 
required by NEPA and associated 
rules and guidelines. The decision to 
hold a competitive sale and issue a 
lease for the lands in this application 
is a prerequisite for mining the Horse 
Creek LBA Tract but is not in itself 
the enabling action that will allow 
mining, as discussed above. The 
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most detailed analysis occurs after a 
lease has been issued but “or to 
mine development, when *!.c sessec 
files a permit application package 
with the WDEQ/LOD and OSM for a 
surface mining permit and approval 
of the federal mining plan. 
Authorities and responsibilities of the 
BLM and other concerned regulatory 
agencies are described in the 
following sections. 


1.2 Regulatory Authority and 
Responsibility 


The ACC coal lease application was 
submitted and will be processed and 
evaluated under the following 
authorities: 


- MLA, as amended; 

- the Multiple-Use Sustained 
Yield Act of 1960; 

- NEPA; 

- FCLAA; 

- FLPMA; and 

- SMCRA. 


The BLM is the lead agency 
responsible for leasing federal coal 
lands under the MLA as amended by 
FCLAA and is also responsible for 
preparation of this EIS to evaluate the 
potential environmental impacts of 
issuing a coal lease. For the Horse 
Creek application, the BLM must 
decide whether to hold a competitive, 
sealed-bid lease sale for the tract as 
applied for, hold a competitive sealed 
bid lease sale for a modified tract, or 
reject the lease application and not 
offer the tract for sale. 


The Horse Creek LBA Tract is located 
within the area covered by the 


Medicme Bow National Forest and 
Thunder Basin National Grassland 
Land and Resource Management Pian 
(USFS, 1985) and some of the lands 
included in the tract were formerly 
managed by the USFS; however, as a 
result of a recent land exchange, 
there are currently no federal surface 
lands managed by the USFS included 
in the Horse C -ek LBA Tract. As a 
result, the USFS is not a cooperating 
agency on this ElS and USFS consent 
will not be required if a lease sale is 
held. (See Section 1-4 of this EIS for 
additional discussion of the former 
USFS lands included in the tract.) 


OSM is a cooperating agency on this 
EIS. After a coal lease is issued, 
SMCRA_ gives OSM primary 
responsibility to administer programs 
that regulate surface coal mining 
operations and ‘he surface effects of 
underground coal mining operations. 
Pursuant to Section 503 of SMCRA, 
the WDEQ developed, and in 
November 1980 the Secretary of the 
Interior approved, a permanent 
program authorizing WDEQ to 
regulate surface coal mining 
operations and surface effects of 
underground mining on noniederal 
lands within the state of Wyoming. In 
January 1987, pursuant to Section 
523(c) of SMCRA, WDEQ entered into 
a@ cooperative agreement with the 
Secretary of the Interior authorizing 
WDEQ to regulate surface coal 
mining operations and surface effects 
of underground mining on federal 
lands wittin the state 


Pursuant to the cooperative 
agreement, a federal coal lease holder 
in Wyoming must submit a permit 
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application package to OSM and 
WDEQ/LOD for any proposed coal 
mining and reclamation operations on 
federal lands in the state. 
WDEQ/LOD reviews the permit 
application package to insure the 
permit application complies with the 
permitting requirements and the coal 
mining operation will mect the 
performance standards of the 
approved Wyoming program. OSM, 
BLM, and other federal agencies 
review the permit application package 
to insure it complies with the terms of 
the coal lease, the MLA, NEPA, and 
other federal laws and their attendant 
regulations. If the permit application 
package does comply, WDEQ issues 
the applicant a permit to conduct coal 
mining operations. OSM recom- 
mends approval, approval with 
conditions, or disapproval of the 
federal mining plan to the Assistant 
Secretary of the Interior, Land and 
Minerals Management. Before the 
federal mining plan can be approved, 
the BLM must concur with this 
recommendation. 


If the proposed LBA tract is leased to 
an existing mine, the lessee would be 
required to revise their coal mining 
permit prior to mining the coal, 
following the processes outlined 
above. As a part of that process, a 
would be developed showing how the 
lands in the LBA tract would be 
mined and reclaimed. Specific 
impacts which would occur during 
the mining and reclamation of the 
LBA tract would be addressed in the 
mining and reclamation pons, and 
specific mitigation measures for 


anticipated impacts would be 
Gescribed ir detail at that time. 


WDEQ enforces the performance 
standards and permit requirements 


for reclamation during a mine's 
operation and has primary authority 
in environmental emergencies. OSM 
retains oversight responsibility for 
this enforcement. BLM has authority 
in those emergency situations where 
WDEQ or OSM cannot act before 
environmental harm and damage 
occurs. 


BLM also has the responsibility to 
consult with and obtain the 
comments of other state or federal 
agencies which have jurisdiction by 
law or special expertise with respect 
to potential environmental impacts. 
Appendix A presents other federal 
and state permitting requirements 
that must be satisfied to mine this 
LBA tract. 


1.3 Relationship to BLM Policies, 
Plans, and Programs 


In addition to the federal acts listed 
under Section 1.2, guidance and 
regulations for managing and 
administering public lands, including 
the federal coal lands in the ACC 
application, are set forth in 40 CFR 
1500 (Protection of Environment), 43 


CFR 1601 (Planning, Programming, 
Budgeting), and 43 CFR 3400 (Coal 


Management). 


Specific guidance for processing 
applications follow BLM Manual! 3420 
(Competitive Coal Leasing, BLM 1989) 
and the 1991 Powder River Regional 
Coal Team Operational Guidelines For 
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Coal Lease-By-Applicaticns (BLM 
1991). The National Environmental 


Policy Act Handbook (BLM 1988) has 
been followed in developing this EIS. 


1.4 Conformance with Existing 
Laud Use Plans 


FCLAA requires that lands considered 
for leasing be included in a 
comprehensive land use plan and 
that leasing decisions be compatible 
with that plan. The RMP for the BLM 
Buffalo Resource Area (BLM 1985a) 
governs and addresses the leasing of 
federal coal in Campbell County and 
the Platte River Resource Area RMP 
and its associated EIS (BLM 1985b) is 
the plan which governs. the 
management of BLM-administered 
lands and minerals in Converse 
County. The Medicine Bow National 
Forest and Thunder Basin National 
Grassland Land and Resource 
Management Pian (LRMP) (USFS 
1985) governs and addresses the 
management of USFS (public) lands 
in the area. There are currently no 
USFS-administered lands on the 
Horse Creek LBA Tract. However, 
portions of the tract were formerly 
part of the TBNG and were included 
in the LLCLE (Fiddieback Ranch) 
Land Exchange. These lands were 
part of the TBNG in 1985 when the 
LRMP (USFS 1985) was prepared. 
Therefore, management decisions 
concerning these respective lands 
must comply with the BLM RMP’s, 
but general guidance for these 
decisions may also be obtained from 
the LRMP. 


Coal land use planning involves four 
planning screens to determine 


whether the subject coal is acceptable 
for further lease consideration. The 
four coal screens are: 


development potential of the 
coal lands; 
unsuitability 
application; 
multiple land use decisions that 
eliminate federal coal deposits; 
and 

surface owner consultation. 


criteria 


Only those federal coal lands that 
pass these screens are given further 
consideration for leasing. 


For the RMP’s, only in-place coal with 
beds at least five ft thick, stripping 
ratios of 15:1 or less, and less than 
500 ft of overburden were addressed 
and carried forward. The lads in 
this coal lease appiication pass this 
test and were generally addressed in 
the BLM RMP’s, although the Horse 
Creek Tract was not specifically 
covered. The TBNG formerly included 
lands in the Horse Creek LBA Tract, 
and the 1985 LRMP did contain 
findings specific to the Horse Creek 
Tract and nearby areas. 


The coal leasing unsuitability criteria 
listed in the federal coal management 
regulations (43 CFR 3461) have been 
applied to high to moderate coal 
potential lands in the BLM resource 
areas. Appendix B of this EIS 
summarizes the unsuitability criteria, 
describes the general findings for the 
Buffalo and Platte River RMP’s and 
the LRMP and presents a validation of 
these findings for the Horse Creck 
Tract. 
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As indicated in Appendix B, the lands 
in the Horse Creek LBA Tract within 
the BN & UP railroad ROW are 
unsuitable for mining under 
Unsuitability Critenon Number 2. 
These lands are included in the LBA 
tract to allow recovery of all of the 
mineable coal outside of the rights-of- 
way and associated buffer zones and 
to comply with the coal leasing 
regulations which do not allow 
leasing of less than 10-acre aliquot 
parts. A stipulation stating that the 
portion of the lease within the BN & 
UP ROW cannot be mined will be 
added if a lease is issued. The 
exclusion of the coal underlying the 
ROW from mining activity by lease 
stipulation honors the finding of 
unsuitability for mining under 
Unsuitability Criterion Number 2 for 
the BN & UP ROW. 


Surface owner consultation was 
completed during preparation of the 
1985 LRMP, and qualified private 
surface owners’ with land over federal 
coal were provided the opportunity to 
have their views considered by the 
USFS during land use planning. A 
portion of the lands in _ this 
application were a part of the TBNG 
in 1985 and were addressed in the 





2 


The natural person or persons (for 
corporation, the majority stock of which ts held by 
@ person or persons) who |) hoid legal or equitable 
title to the land surface, 2) have their principal 
place of residence on the land or personally 
conduct farming or ranching operations upon a 
farm or ranch unit to be affected by surface 
mining operations, or recerve directly a significant 
portion of their income, if any, from such farming 
or ranching operations, and 3) have met the 
conditions of | and 2 for a period of a least 3 years 


prior to granting of any consent to mening of them 
lands 


LRMP and carmed forward as 
acceptable for further lease 
consideration based on satisfactory 
surface owner consultations at that 
ume. Based on updated surface 
ownership provided by ACC, the 
surface on the Horse Creek LBA Tract 
is owned by the ACC, Powder River 
Coal Company and Jerry and Barbara 
Dilts. All lands in the tract that were 
federally owned when the LRMP was 
prepared were determined acceptable 
for further lease consideration. If a 
lease sale is held, BLM will review the 
current surface ownership in the 
tract, and any private surface owners 
who are determined to be qualified 
will be consulted prior to the sale. 


As part of the coal planning for the 
LRMP and Buffalo and Platte River 
RMP’s, a multiple land use conflict 
analysis was comipleted to identify 
and ‘eliminate additional coal 
deposits from further consideration 
for leasing to protect resource values 
of a locally important or unique 
nature not included in_ the 
unsuitability criteria,” in accordance 
with 43 CFR 3420.1-4e(3). The 
multiple use conflict evaluation in the 
Buffalo RMP identified approximately 
221,000 acres within Campbell, 
Converse, and Johnson counties that 
were potentially affected by multiple 
use conflicts in four categories 
(producing oil and gas ficids, 
communities, recreation and public 
purpose facilities, and cultural 
resources). None of the multiple use 
conflict areas identified in the Buffalo 
RMP are included in the Horse Creek 
LBA Tract. All of the lands in the 
application area were subjected to 
this multiple use conflict analysis and 
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determined to be acceptable for 
further lease consideration (USFS 
1985). 


In summary, all of the lands in the 
ACC coal lease application have been 
subjected to the four coal planning 
screens and determined acceptable 
for further lease consideration. Thus, 
a decision to lease the federal coal 
lands in this application would be in 
conformance with the BLM Buffalo 
Resource Area and Platte River 
Resource Area RMP’s, and also with 
the USFS LRMP. 


15 Consultation and 
Coordination 


BLM received the Horse Creek coal 
lease application on February 14, 
1996. The application was initially 
reviewed by the BLM, Wyoming State 
Office, Division of Mineral and Lands 
Authorization. The BLM ruled that 
the application and lands involved 
met the requirements of regulations 
governing coal leasing on application 
(43 CFR 3425). 


The BLM Wyoming State Director 
notified the Governor of Wyoming on 
February 26, 1997, that ACC had 
filed a lease application with BLM for 
the Horse Creek LBA Tract. A notice 
announcing the receipt of the ACC 
coal lease application was published 
in the Federal Register on March 18, 
1997. Copies were sent to voting and 
nonvoting members of the PRRCT, 
including the governors of Wyoming 
and Montana, the Northern Cheyenne 
Tribe, the Crow Tribal Council, the 


USFS, OSM, USFWS, National Park 
Service, and USGS. 


The lease application was reviewed by 
the PRRCT at their April 23, 1997 
public mecting in Casper, Wyoming, 
at which tume ACC presented 
information about their existing mine 
and pending lease application to the 
PRRCT. The PRRCT recommended 
that BLM process the coal lease 
application as an LBA. The major 
steps in processing an LBA are 
shown in Appendix C. 


The BLM filed a Notice of Scoping in 
the Federal Register on October 31, 
1997. The filing served as notice that 
the ACC coal lease application had 
been received and public comment 
was requested. 


A public scoping mecting was held on 
November 13, 1997 in Gillette, 
Wyoming. At the public mecting, 
ACC personnel orally presented 
information about their mine and 
their need for the coal. The 
presentation was followed by a 
question and answer period, during 
which several oral comments were 
from November 1 through November 
30, 1997, during which time BLM 
received cight written comments. As 
a result of the application by ACC to 
modify the size of the Horse Creck 
LBA Tract, a second scoping period 
was conducted from June 18 through 
July 24, 1998. A notice of intent to 
prepare an EIS and notice of 
additional scoping was published in 
the Federal Register on June 18, 
1998. The members of the PRRCT 
were notified of the application to 
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modify the size of the tract by letter in 
July 1998. A total of 13 written 
comment letters were received from 
nine entities during the two scoping 
penods. (Several commentors restated 
their initial comments during the 
second comment period). 


Chapter 5.0 provides a list of other 
federal, state, and local governmental 
agencies that were consulted in 
preparation of this EIS (Table 5-1) 
and the distribution list for this DEIS 
(Table 5-3). 


Issucs and concerns cxpressed by the 
public and government agencies 
relating to the ACC coal lease 
application included: 


- cumulative impacts on air 
quality, 

- Cumulative impacts on wildlife; 
impacts on endangered species; 
impacts on raptors; 
potential impacts on cultural 
and paleontological resources; 
wetland impacts; 
water quality impacts and 
effects on fisheries, migratory 
birds, and threatened or 
endangered species; 
short- and long-term impacts 
on fish and wildlife, 
impacts to surface and 
groundwater quantity and 
quality; 
acreage disturbed vs. acreage 
reclaimed; 
impacts on public access for 
recreational use and wildlife- 
related recreation, 


impacts on Native Amencan 
cultural resources; 

impacts on cxisting oil and gas 
wells and gas-gathcering 
systems, 

impacts to cxisting oil and gas 
mghts in the lease application 
area, 

loss of natural resources, and 
impacts on agricultural 
producers, the agriculture 
industry, and the overall 


economy of the area. 
Draft EIS 


Parties on the distribution list are 
being sent copies of the DEIS, and 
copies are being made available for 
review at the BLM offices in Casper 
and Cheyenne. A notice announcing 
the availability of the DEIS will be 
published in the Federal Register by 
the EPA. The BLM will publish a 
Notice of Availability / Notice of Public 
Hearing in the Federal Register. The 
60-day comment period on the DEIS 
will commence with publication of the 
Notice of Availability. The BLM 
Federal Register notice will announce 
the date and time of the public 
hearing and solicit public comments 
on the DEIS and on the fair market 
value, the maximum economic 
recovery, and the proposed 
competitive sale of coal from the LBA 
tract. A formal public hearing will be 
held. 


All comments received on the DEIS 
will be imecluded, with agency 
responses, in the FEIS. Availability of 
the FEIS will be published in the 
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Federal Register by the BLM and the 
EPA. After a 30-day availability 
penod, BLM will make a separate 
decision to hold or not to hold a 
competitive lease sale and issuc a 
lease for the federal coal for this tract. 
A public ROD for the tract will be 
mailed to parties on the mailing list 
and others who commented on this 
LBA during the NEPA process. The 
public and/or the applicant can 
appeal the BLM decision to hold or 
not to hold a competitive sale and 
issue a lease for the tract. The BLM 
decision must be appealed within 30 
days after it is signed. The decision 
can be implemented at that time if no 
appeal is received. If a competitive 
lease sale is held, the lease sale will 
follow the procedures set forth in 43 
CFR 3422, 43 CFR 3425, and BLM 
Handbook H-3420-1 (Competitive 
Coal Leasing). 


Department of Justice 
Consultation 


After the competitive coal lease sale, 
but prior to issuance of the lease, the 
BLM will solicit the opinion of the 
Department of Justice on whether the 
planned lease issuance creates a 
situation inconsistent with federal 
anti-tru: . The Department of 
Justice is allowed 30 days to make 
this determination. If the Attorney 
General has not responded in writing 
within the 30 days, the BLM can 
proceed with issuance of the lease. 
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2.0 PROPOSED ACTION AND 
ALTERNATIVES 


This chapter describes the Proposed 
Action and alternatives to this action. 
The Proposed Action is to hold a 
competitive lease sale for the federal 
coal lands in the Horse Creek LBA 
Tract as applied for by ACC’ Under 
this alternative, it is assumed that 
the tract would be developed as a 
maintenance tract for an cxisting 
mine. The No Action Alternative 
{Alternative 1) is to reject the 
application and not hold a lease sale 
for these federal coal lands. Other 
alternatives considered include: 


- holding a competitive lease 
sale for federal coal lands in 
the Horse Creek LBA as 
modified by the BLM, with the 
assumption that it would be 
developed as a maintenance 
tract for an existing mine 
(Alternative 2); 


~- holding a competitive lease 
sale for federal coal lands in 
the Horse Creek LBA Tract (as 
applied for or as modified by 
BLM), with the assumption 
that it would be developed as 
a new mine (Alternative 3); 
and 


- Postponing the coal lease sale 
for the Horse Creck LBA 
Tract. 





Refer to page vii for a list of 
abbreviations and acronyms used in 
this document 


The Horse Creek LBA Tract as applied 
for (Proposed Action) and as amended 
by BLM (Alternative 2) are shown in 
Figure 2-1 


LBA tracts are nominated for icasing 
by companies with an interest in 
acquiring them, but as discussed in 
Chapter |, the LBA process is, by law 
and regulation, an open, public, 
competitive sealed-bid process. If the 
decision reached after this EIS is 
completed is to hold a lease sale, the 
applicant (ACC) may not be the high 
bidder. The Proposed Action and 
Alternative 2 considered in this EIS 
assume that ACC would be the 
successful bidder if a competitive sale 
is held, and that the Horse Creek LBA 
Tract would be mined as a 
maintenance tract for the permitted 
Antelope Mine. Alternative 3 
assumes that ACC would not be the 
successful bidder if a competitive sale 
is held, and that the Horse Creek LBA 
Tract would be developed as a new 
mine. 


If a decision is made to hold a 
competitive lease sale and there is a 
successful bidder, a detailed mining 
and reclamation plan must be 
developed by the successful bidder 
and approved before mining can 
begin on the tract. As part of the 
approval process, the mining and 
reclamation plan would undergo 
detailed review by state and federal 
agencies. This plan would potentially 
differ from the plan used to analyze 
the impacts of the Proposed Action 
and Alternative 2 in this EIS, but the 
differences would not be expected to 
significantly change the impacts 
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competitive sale, subject to standard 


Tract if it is offered for sale. 


The legal description of the proposed 
Horse Creek LBA Tract coal lease 
lands as applied for by ACC under the 
Proposed Action is as follows: 


T.41N., R.71W., 6” P.M., Campbell 
County and Converse County, 
Wyoming 


Section 14: Lots 5 through 7 and 


Section 23: Lots 2 through 7 and 


10 through 16; 
528.64 acres 
Section 25: Lots 11 and 12 (S ‘%); 
59.44 acres 
Section 26: Lots | through &, 12 
and 13; 
402.68 acres 
Section 27: Lots | through 3, 5, 
12 through 14 and 16; 
334.85 acres 
Section 34: Lots 1, 7, 8 through 
10 and 16; 
242.84 acres 
Section 35: Lots 8 through 10; 
117.33 acres 
Total surface area applied for: 
2.837.91 acres 


Land descriptions and acreage are 
based on the BLM Status of Public 
Domain Land and Mineral Title 
approved Coal Plat as of December 
19, 1996. 


As indicated in Chapter 1, Section 
1.4, some of the above described 
to the presence of the BN & UP 
railroad ROW. Although these lands 
would not be mined, they are 
included in the tract to allow recovery 
of all the mineabie coal outside of the 
ROW and to comply with the coal 
leasing regulations, which do not 





10 through 15; allow leasing of less than 10 acre 

358.85 acres aliquot parts. ACC's approved mining 

Section 15: Lots 6 through 11 and plan avoids disturbing the Antelope 
14 through 16; Creek valicy, so any coal resources 

371.58 acres included in the above-described lands 

Section 22: Lots |, 3 through 6 that are beneath Antelope Creck 
and 9 through 13; would not be recovered ACC 

421.70 acres estimates that the tract as applied for 

includes approximately 2,041 
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264.5 million tons of mincabie coal, 
and that about 246 million tons of 
that coal would be recoverabic. BLM 
will independently cvaluate the 
volume and average quality of the 
coal resources included in the tract 
as part of the fair market valuc 
determination process. BLM's 
estimnate of the mincable reserves and 
average quality of the coal included in 
the tract will be published in the sale 
notice if the tract is offered for sale. 
Some coal quality information in the 
area of the Horse Creck LBA Tract is 
included in Section 3.3 of this 
document. 


The Horse Creek LBA Tract would be 
mined as an integral part of the 
Antelope Mine under the Proposed 
Action. The Antelope Mine is already 
operating under an approved mining 
amendment to include the LBA tract. 
Since the Horse Creek LBA Tract 
would be an extension of the existing 
Antelope Mine, the facilities and 
infrastructure would be the same as 
those identified in the WDEQ/LOD 
Mine Permit 525 Term T6 approved 
October 29, 1998 for the Antelope 
Mine and the BLM Resource Recovery 
and Protection Plan approved October 
28, 1997 for the Antelope Mine. 


ACC has an air quality permit from 
WDEQ/AQD to mine up to 30 million 
tons of coal per year at the Amclope 
Mine. In 1998, the Antelope Mine 
produced 19.4 million tons (Wyuming 
State Inspector of Mines 1999). The 
Horse Creek LBA Tract will extend the 


life of this existing mine, allowing it to 
achieve and maintain the permitted 


coal production level of 30 million 
tons per year. 


if ACC acquires the Horse Creek LBA 
Tract as applied for, they estimate 
that a total of 429.7 million tons of 
coal would be mined after 1998, with 
an estimated 246.0 million tons 
estimate of recoverable reserves 
excludes the coal that would not be 
recovered beneath the BN & UP ROW 
and Antelope Creck, and assumes 
that about five percent of the coal 
would be lost under normal mining 
practices, based on historical recovery 
factors at the Antelope Mine. A total 
estimated 1302.8 million bank cubic 
yards of overburden would be 
excavated after 1998, of which 410 
million cubic yards are in the current 
permit area and 892.8 million cubic 
yards are in the Horse Creek Tract. 
As of December 31, 1998, 99.9 
million tons of coal and 209.6 million 
bank cubic yards of overburden had 
been excavated from within the 
current permitted area of the mine. 





heavy equipment again will be used to 
haul and distribute the stockpiled 
topsoil. Trucks and shovels and 
draglines would remove overburden 
in all areas. Most overburden and all 
coal would be drilled and blasted to 
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quality protection would be facilitated 
by extem ive use of near-pit crushers 


and overland conveyors from the 
crushers to the storage and loadout 
facnhtes 


Current employment at the Antelope 
Mine ws 180. If the LUBA tract is 
acquired, ACC anticipates § that 
production would increase to 30 
mimtpy, with employrment increasing 
to 250 persons. 


food wastes Antelope Mine disposes 
boundary in accordance with WDEQ- 


facilities. Maintenance and 


lubncation of most of the equipment 























matenals These plans/ polices 
mchude 


~Spill Prevention Control and 
Countermeasure Plans. 


- Spall Response Plans, 


- snventonmes of hazardous chermcal 
categories pursuant to Section 
3i2of SARA, as amended, and 





117, is reported as required by the 


Comprehensive Environmental 





anticipated increases in coal 
production fe ¢ , fuel, bubricants, and 





prepare and implement several plans shop and office wastes) 

and/or policies to ensure 

environmental protection § from 

hazardous and extremely hazardous 
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T41N., R.71W., 6” P.M. Campbell 
County, Wyorning 
Section 11, Lot 13; 42.34 acres 
Section 14, Lots 3 and 4; 
82 64 acres 
Section 22, Lots 2 and 16 
85 20 acres 
Section 27, Lots 6, 7, 10 and 11 





not be mened mn the foreseeable future tract comprising 3,215.0 acres 
would becorme more hikely if leasing is containing approximately 299 7 
postponed beyond the ture that this rmlhons tons of mineable coal 
tract could be muned as an extension 

of an eusting operation 
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2.4 Alternatives Considered but 
Not Analyzed in Detail 


2.4.1 Alternative 3 


Under this alternative, as under the 
Proposed Action and Alternative 2, 
the BLM would hold a competitive, 
seaicd-bid sale for the lands included 
in the Horse Creek LBA Tract. 
Alternative 3 assumes, however, that 
the successful qualified bidder would 
be someone other than the applicant 
and that this bidder would plan to 
open a new mine to develop the coal 
resources in the LBA tract. 


This alternative is not analyzed in 
detail in this EIS because it is 
doubtful that the Horse Creek LBA 
Tract (as applied for or as modified) 
includes sufficient coal resources to 
economically support a new mine 
start. It is also unlikely that the tract 
could be reconfigured to attract 
bidders interested in opening a new 
mine because the adjacent unleased 
coal that could be added to the north 
and/or west is under deeper cover, 
making it unattractive to entities 
evaluating coal tracts for new mine 
starts as well as to ACC. 


A new stand-alone mine would 
require considerable initial capital 
expenses, including the construction 
of new surface facilities {(i.c., offices, 
shops, warchouses, coal processing 
facilities, coal ioadout facilities, and 
rail spur), extensive baseline data 
collection, and development of a 
mining and reclamation plan. A 
company acquiring this coal would 
have to compete for customers with 
established mines in a competitive 


market that is currently characterized 


The environmental impacts of 
developing a new mine to recover the 
coal resources in the LBA tract would 
be greater than under the Proposed 
Action, the No Action Alternative, or 
Alternative 2 because of the need for 
employment, and the creation of 
additional sources of dust. In the 
event that a lease sale is held and the 
applicant is not the successful bidder, 
the successful bidder would be 
required to submit a detailed mining 
and reclamation plan for approval 
before the tract could be mined, and 
this NEPA analysis would be reviewed 
and supplemented as necessary prior 
to approval of that mining and 
reclamation plan. 


24.2 Alternative 4 


There are two major sources of 
revenue to state and federal 
governments from the leasing and 
mining of federal coal: 1) the 
competitive bonus bid paid at the 
time the coal is leased, and 2) a 12.5 
percent royalty collected when the 
coal is sold. Under Alternative 4, 
BLM would delay the sale of the 
Horse Creek LBA Tract until PRB coal 
prices increase. This could 
potentially increase the fair market 
value of the coal resources in the LBA 
tract, which could increase the bonus 
bid when the coal is leased. However, 
the price paid for coal from 
northeastern Wyoming has decreased 
by more than $1.00 per ton since 
1992, and an increase in coal prices 
is unlikely in the foreseeable future 
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The Clean Air Act Amendments of 
1990 include provisions that 
encourage the use of low sulfur coal. 
As power plants have switched to PRB 
coal to meet the new Clean Air Act 
requirements for lower plant 
emissions, production of low sulfur 
PRB coal has increased by more than 
ten percent annually since 1992, but 
coal prices have not increased with 


The royalty payments are the larger of 
the two revenue sources. Royalty 
payments increase if coal prices 
increase because they are collected at 
the time the coal is sold. 
Postponement of the lease sale until 
PRB coal prices rise could conceivably 
result in a higher bonus bid when the 
tract is sold, but it may not result in 
higher royalty income to the state or 
federal governments. There is a delay 
between the time the coal is leased 
and when it can be mined and royalty 
payments collected, during which 
ture higher coal price may or may not 
persist. If the coal is already leased 
when prices increase, higher royalty 
payments will be collected 
immediately, and the coal lessee may 
be able to negotiate longer term 
contracts at higher prices, which 
would result in more royalty income 
to the government. If leasing is 
delayed too long, the adjacent mining 
operation may be completed. If 
mining the coal in the LBA tract 
requires a new mine start, the fair 
maerket value of the coal may actually 
drop because of the high cost of 
starting a new mine. 


Other considerations include the 
value of leaving the mincable coal for 


future development versus the value 
of making low-sulfur coal availabic 
now, in anticipation of cleaner fucl 
sources being developed in the future. 
Continued leasing of PRB coal 
enables coal-fired power plants to 
meet Clean Air Act requirements 
without constructing new plants, 
revamping cxisting plants, or 
switching to existing alternative fuels, 
which would probably significantly 
increase power costs for individuals 
and businesses. If cleaner fuel 
sources are developed in the future, 
they could be phased in with less 
economic impact to the public. 


A range of the pvtential future 
economic benefits of delaying leasing 
until coal prices rise could be 
quantified in an economic analysis, 
but the benefits would have to be 
discounted to the present, which 
would make this alternative less 
attractive now. The environmental 
impacts of mining the coal at a later 
time as part of an existing mine 
would be expected to be similar and 
about equal to the Proposed Action or 
Alternative 2. If a new mine start is 
required to mine the coal, the 
environmental impacts would be 
expected to be greater than mining it 
as an extension of an existing mine. 


2.5 Comparison of Alternatives 


The locations of the Proposed Action 
and Alternative 2 for the Horse Creek 
LBA Tract are shown on Figure 2-1. 
A summary comparison of coal 
production, surface disturbance, 
mine life, and projected federal and 
State revenues for the Proposed 
Action and Alternatives | and 2 for 
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the Horse Creek LBA Tract is 
presented in Table 2-1. 


Table 2-2 presents a comparative 
summary of the direct and indirect 
environmental impacts of 
implementing cach alternative as 
compared to the No-Action 
Alternative. The No-Action Alter 
native assumes completion of 
currently permitted mining at the 
Antelope Mine for comparison to the 
Horse Creek LBA Tract. Table 2-3 
presents a comparative summary of 
cumulative environmental impacts of 
implementing cach alternative. The 
environmental consequences of the 
Proposed Action and alternatives are 
analyzed in Chapter 4.0. 


These summary impact tables are 
of impacts and magnitude. NEPA 
requires all agencies of the federal 
government to include, in every 
recommendation or report on 
proposals for legislation and other 
major federal actions significantly 
affecting the quality of the human 
environment, a detailed statement by 
the responsible official on: 


(i) the environmental impact of 
the proposed action, 

(i) any adverse environmental 
efflects which cannot be 
avoided should the proposal 
be implemented, 

(ii) alternatives to the proposed 
action, 

(iv) the relationship between local 
short-term uses of man's 
environment and the 
maintenance and 


enhancement of long-term 
productivity, and 

{vy} any irreversible and 
irretrievable commitments of 
resources which would be 


involved in the proposed 


action should it be 
implemented (42 USC § 
4332/C}). 


Impacts can be beneficial or adverse, 
and they can be a primary result of 
an action (direct) or a secondary 
result (indirect). They can be 
permanent, long-term (persisting 
beyond the end of mine life and 
reclamation) or short-term (persisting 
during mining and reclamation and 
through the time the reclamation 
bond is released). Impacts also vary 
in terms of significance. The basis for 
the criteria set forth by the Council 
on Environmental Quality (40 CFR 
1508.27) and the professional 
judgement of the specialists doing the 
analyses. Impact significance may 
range from negligible to substantial; 
impacts can be significant during 
mining but be reduced to 
insignificance following completion of 
reclamation. 
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Table 2-1. Summary Comparison of Coal Production, Surface Disturbance, and Mine Life for Horse Creek LBA 
Tract and Antelope Minc 

Item No Action Alternative Added by 
(Existing Antelope Mine) Alternative 2 

Mincable Coal (as of January |, 1999) 198 muilhon tons 264.5 milhon tons 299.7 millon tons 

Recoverable Coal * (as of January |, 183.7 million tons 246.0 million tons 278.7 million tons 

1999) 

Coal Mined Through 1998 98 8 milhbon tons 

Lease Acres 6,008.9 acres 2,837.9 acres 3,215.0 acres 

Total Area To Be Disturbed 5,172.0 acres 3,189.6 acres 3,580.9 acres 

Permit Area 7,683.3 acres 3,189.2 acres 3,580.0 acres 

Average Annual Post- 1998 Coal 22 milhon tons 8 milhon tons 8 rmlhon tons 

Production 

Remaining Life Of Mine (post- 1998) 9 years 8 years 9 years 

Average No Of Employees 180 79 70 

eat $ 202.1 million $ 270.6 million $ 306.6 million’ 

Total Projected Federal Revenues $ 45.9 milhon $ 90.6 million S$ 102.6 million 


[ee 
' Assumes 95 percent recovery of leased coal remaining after eliminating coal within 100 fet of the railroad and county road 
nights of way 


* Projected revenue to State of Wyoming is $1.10 per ton of coal sold and includes income from severance tax, property and 
production taxes, sales and use taxes, and Wyorng's share of federal royalty payments (University of Wyoming 1994) 


* Pederal revenues based on $4 00/ton price x federal royalty of 12 5 percent x amount of recoverable coal plus bonus payment 
on LBA coal of 22¢ /ton based on average of last mine LISA's (sce Table 1-1) x amount of leased coal lees state's 5O percent 
share 


* The projected federal and state income shown under this alternative may be overstated. The inclusion of the higher-cover coal 
added under Alternative 2 would probably reduce the per ton bonus price relative to Alternative |, which would decrease the 
anticipated state and federal revenues 
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Table 2-2. Summary Comparison of Magnitude’ and Duration of Direct and Indirect Impacts for the Proposed Action, 
Alternative 2, and the No-Action Alternative for the Horse Creek LBA Tract’ 


cite 




















a) 
—) 
DESCRIPTION OF POTENTIAL DEPACT BY RESOURCE MAGNITUDE AND DURATION OF IMPACT 
BO ACTION ALTEREATIVE PROPOSED ACTION © ALTERREATIVE 2 ; 
Moderate long term on emsting mune areca Same as So Acuon on expanded mine aca 
Moderate long term on cmsting mune area Sener as No Action on expanded mune areca 3 
Moderate long term om emesting mune area Samer as No Acteon on expanded mune area 
Moderate jong term om existing mune area Same as No Action on expanded mune arca 
Moderate posebhy short term on emetinmg mune area = Samer as No Action on expanded mune arca 
Moderate long term om eusting mune arce Same as No Action on expanded mune area 
Moderate beneficsal long term on emeteng mune Same as No Action on expanded mune areca 
arce : 
z Moderate long term on emsting mune area Semme as No Action on expanded mune arra 
Mode: ate short term on emsting mune area Same as No Action on expanded mane area 
5 Moderate long term on emsting mune area Same as No Action on expanded mune arca 
Moderate long term on existing mune area Same as No Action on expanded mune area 
; Moderate permanent on existing mene area Same as No Action on expanded mune arra 
Increased mea surface bulk Genarty Moderate long term om emsting mune area Same as No Action on expanded mune arra 
i More undeormrty mm sed type the knees and texture Moderate peneficial long term on emeting mene Same as No Action on expanded mune area 
area 
Increased uniformity m mued sods f¢ g texture) Moderate benefrial long term on emeting mane Same as No Acton on expanded mune arra 
aree 
5 Decreeerd sen! loss dur to topag: aphe medtife ation Moderate beneficial long term on existeng mene Same as No Action on expanded mune area 
aree 
CHANGES IN CHEMICAL PROPERTIES would mctude 
; Under ees) mutrent dretritre tren Moderate benefi.al long term on emeting mene Same as No Action on expanded mune arra 
area 
CHANGES IN FIOLOGICAL PROPERTIES would mctude 
Organs matter reduction Moderate long term on emeting mune area Same as No Action on expanded mone area 
Me re gary) err reduction Moderate long term on emmeting mune arte Same as No Acton on expanded mune arre 
Fmetong plan! habetat redu: tien of genie eter kpeled before Moderate long term on emsting mene arre Same as Neo Action on expanded mune arra 
plac omen! 
' Refer to Section 4 0 and 4 | for a discussion on magnitude of mmpacts 
‘ Al empacts are assumed to be adverse unless noted otherwise 
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ALLUVIAL VALLEY FLOORS 

Whee «fina devermmnation has not been made by WIRQ LUT) 
@ 0s beheved thet there are mo AVE s significant to agreulture 
om the proposed leaer tract 


WETLARDS 
Removal of all exieting wetiands 








PROGRESSIVE REDUCTION IN NATIVE VEGETATION would 
reeurh on 

decreased fromen 

Widiete and bveeton b habetat lows 


Wedide habnat carrying capacity lees 


Wetlands on fureting mune areas weld be mmemed 


and re: Laemmed 


Moderate short term on exreteng mene arre 
Mader ate short term on exeteng mene arre 
Mederate lang term en emeting mune aree 


Same os Seo Acton on expanded mene are 
Mader ate shor term on expanded mune aree 


Same as No & om om capanded mune arre 
Same as No A tron on expanded mune aree 
Same as So Action on expanded mune arre 
Same as Neo Actron om expanded mune area 


Same as Neo Action on expanded mune arre 
Same as No Acton om expanded mune arre 


Same as Neo Action on eepanded meme area 


Same as No Action oF fepanded mune arre 
Same a8 Neo Acton on expanded mune arre 


Same as Ne Action oF expanded mune arce 


Same as No Action on eapanded mune eee 


Saree as No Acton on expanded mune area 
Same ae Neo Ac trom om eepanded mune arre 
Same as Neo Action on cupanded mine aree 








et-c 


' Refer to Section 4 0 and 4 | for a discussion on magnitude of umpacts 
‘ All umpacts are assumed to be adverse uniess noted otherwme 
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Mier ate lem SFr ee me FRE free are 
Motor are lem Ore om Frat eng frome aree 
Mies mee lem OF OE om Feet Eg Fee are 
Mewto ane Pew COT ee om Fer rg Here are 
Matevete perunancet en cmetmng mane arce 


ee ee | 
Seamer oe Me KR Cee om 6 pe mee are 
ee ee 


ee 


eae ee Ne Re Spm om opie Moe ew 
ee i ee ee ae 
Nears oe Ne Re com oe oped tte arte 
ere ee Ne Rem ot eo mpaied me are 
Smee oe Ne Re Some om oe mpameetiod free arr e 
Smee os Me Re cee oe op ameted mee arr e 
hanes ee Ne Rc yome eo petted Meee mre e 


ed oe 
aero oe Me KR ce eo mpeeied fens aren 
ee 
Sears oe Me Rome ee mpeetted cere are 
Sameere oe Me Re cco me oper Med pete ar ee 
Nae oe Me Re teem ome ommend eee ar ee 


Semmes Me Re Speer ome opened tone are 
i ay 
Sameee oe Me KR ceo ome oC pmettee! fee are 
eee os MR Clo ome Cpe ed fee are 
Samene 0s Me Re tem ome ompertiod emene are 








Refer te Section 40 amd 4 | few» Grae mere om mage ute of cmp ts 
AD cope 8 are eee med to he adwerae unieme nemed on herein 
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PC REAGET) WORE LEVELS « onstd oflers 

Meee by ne pret Ae thongs ee a ee Ma ee anes os Ne Be Seem oe Fp teeter ee 
Otte oe ec tene bomen ow weeny Se ee ee ee a) ee i 
TRASEPORT ATION FaCH TIE 

i ed ee ee ey Meg te Reem Cm me ee repented Beene are 
eee ee 

Hehe meron oH peepee bee oe A ee Meg tte ater Cee ee oe epee tee Sete are 
ote me eeme oto Seber y bene es Re anpart an cuctng Gua ave Came o0 Me Be creme oe ompeeiod emer are 
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‘AN wenpes te ere aeeummed we be adveras umieee noted onherwnme 














1] Table 2-2 Continued ~ 
~ c 
o — 
DESCRIPTION OF POTENTIAL IMPACT BY REG. URCE MAGNITUDE AND DURATION OF IMPACT 
RESOURCE RAME BO ACTION ALTEREATIVE PROPOSED ACTION & ALTERNATIVE 2 
SOCIOBCORC MICS 
EFFECTS DURING MINING would machude 
Employment Potentia «reese of up to 70 pots m expanded Maedrrate benetx ial shor’ term on curetimg mene imcreaeed maderate benef shert term om 
mune arta 1s cxpected) area ripanded mune arta 
Revenues from royalues and tamrs to the state government Mader ate beneficial shor term on eusting mene increased moderate benmetx ial shert term on 
areca repanded mune area 
Reve rues from royalues and taurs to the federal government Madetate benef ial short term on ¢ meting mune increa@erd moderate benefxial shert term on 
ace expanded mune 6 ee 
Econura éevesopment Moadertate beneficial short term on existing mune Increased moderate beneficial shert term on 
ace expanded mune aree 
Ce eh a A nen ne 
' Refer to Section 4 0 and 4 | for a discusson on magnitude of enpacts * 
‘ All enpects are assured to be adverse uniess noted otherwise ¥ 
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Table 2-3. 


Summary Comparison of Magnitude and Duration of Cumulative Impacts’ * 











AIR QUALITY 

IMPACTS ASSOCIATED WITH MINING OPERATIONS would 
ome bude 

Bievated comcentration teveis of TSP 

Foevated (om rrtrations of gaereous Frm smeors 


race waren coud remuh n 


Temporary reductran on eel enfiltration rates and um reased 
rune? 


BROT On Ghounpwaren cous ent 


Replacing (cal and overtrurden aquiders eth apes! aquders 
lw awdewn on the com and shallower aquifers mm surromdeng 
arras 

Water level dectme m the sub coal Port Umer formation 





(Range on groundwater qualty as a resull of menung 
ALLUVIAL VALLEY FLOORS 


WETLAEDS 
Removal of cmeteng wetlands 


Neghgtie jong term on custing mmr areas 
Negigpte long cerm on cwusting mune areas 
Neghgptte long (erm on cmsting mune areas 
Neghetie long term on rusting meme areas 


Sagradx art benef sal shert term on caretung mene areas 


Negheptte jong term on eusting mune arees 
Neghpt) cong term on eusting mune areas 


Neghgtte short term om eusting mene areas 
Neghgrbie short term on meting mum arees 


Neghgytte shert term on emsteng mune areas 


Neghette long term on exeting mene areas 
Neghgytte short term on emesting mune areas 


Neghe tie to moderate shor term on emreteng free 
areas 
Negi te long term on festing mene areas 


Neo Cumulative enpaects ant wpated om emeeteng frrere 
arras 


Wetlands on resting mune arras would be memed ard 
ree hanened 


Saermee et Ne Ae te cm) emperor mere are as 
Samer ae Ne Re trom om ¢agpamded mane areas 
Saree as No Aetron on eupamded mene areas 
Same a8 Neo Ac trom on expanded mune areas 


Saone as “eo Ac trom on epareted mane areas 


Same as Ne Re tre) on e npaemded mene are es 
Same as Ne Actrom on expanded mune areas 


Same as No Actron on expanded meme erres 
Same as So Ac tron oF expanded mune areas 


Same as Neo Ae teem on eepaemded pene areas 
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3.0 Affected Environment 





conditions of the physical, biological, 


cultural, and socioeconomic 


resources, soils, water quantity, 
alluvial valley floors, wetlands, 
recreation, paleontological resources, 


visual resources, noise, 





Rete: to page vw fer a bet of abbrematrons 
and acromymme weed om thee der umment 


transportation resources, and 


3.1 General Setting 


The project area is located in the 
PRB, a part of the Northern Great 
Plains which includes most of 
northeastern Wyoming. Vegetation is 
prairie. The climate is semi-arid, with 
an average annual precipitation at 
Wright (sce Figure 3-1) of just over 
11 inches (Martner 1986). June (2.35 
inches) and May (2.04 inches) are the 


25.1 inches per year, with most 
occurring in March (5.0 inches) and 
December (4.5 inches). Potential 
evapotranspiration, at approximately 
31 inches (National Oceanic and 
Atmospheric Administration 1969), 
exceeds annual precipitation. The 
average daily mean temperature is 
44.27'°F. The highest recorded 
temperature was 103°F and the 
lowest was -34°F. July is the 
warmest month, with a mean daily 
temperature of 70°F, and January is 
the coldest (20.5°F). The frost-free 
period is 100-125 days. 


The 1997 average annual wind speed 
at the Antelope Mine (see Figure 3-1) 
was 11.5 mph, with winter gusts 
often reaching 30-40 mph. Wind 
speeds are highest in the winter and 
spring and are predominantly from 
the southwest and west. During 
periods of strong wind, dust may 
impact air quality across the region 


There are an average of 15 air: 
stagnation events annually in the 
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PRB with an average duration of two 
days cach (BLM 1974). General 
information describing the area's 
resources were gathered from draft 
BLM Buffalo Resource Area planning 
documents (BLM 1996a, 1996b, 
1996c, 1996d, 1996) and a BLM coal 
leasing study (BLM 1996c). 


3.2 Topography and Physiography 


The PRB is an _  clongated, 
asymmetrical structural downfold. It 
is bounded by the Casper Arch, 
Lararme Mountains, and Hartville 
Uplift to the south; the Miles City 
Arch in Montana to the north, the Big 
Horn Mountains on the west, and the 
Black Hills on the cast. The Antelope 
Mine is located on the gently dipping 
eastern limb of the structural basin, 
near the southern end. The regional 
dip in the area of the mine is 
approximately 1 degree to the 
northwest. There are local areas 
where the shallow strata dip at higher 
angles, generally due to local folding 
or faulting 


The PRB landscape consists of broad 
plains, low hills, and tablelands 
Generally, the topography changes 
from open hills with 500-1,000 ft of 
relief in the northern part of the PRB 
to plains and tablelands with 300-500 
ft of relief in the southern part 
Playas are common in the basin, as 
are buttes and plateaus capped by 
clinker or sandstone. The LBA tract is 
im an afea consisting primarily of 
dissected uplands with an clevation 
ranging from 4,500 to 4,800 ft 
Overall, the Horse Creek LIA Tract is 
similar to the rest of the current 


permit area, where slopes range from 


flat to 34% and average about 5% 
Slope analyses would be done for the 
Horse Creek LBA Tract of it os leased. 


3.3 Geology 


Stratigraphic units in the mine area 
that would be impacted if the Horse 
Creek LAA Tract is leased include, in 
descending order, recent (Quaternary 
age) alluvial and cohan deposits, the 
Eocene age Wasatch Formation (the 
overburden), and the Paleocene age 
Fort Union Formation (which 
contains the target coal beds). Figure 
3-2 shows two geologic cross-sections 
drawn through the Horse Creek LBA 
Tract fone north-south and one cast- 
west), These cross sections are 


representative of the geology in the 
vicinity of the LBA tract, with the 


rmuneable coal seams, and the surface 
topography. Figure 3-3 is a chart 
showing the stratigraphic 
relationships and hydrologic 
characteristics of the surface and 
subsurface geologic units in the area 
of the Antelope Mine 


Surficial deposits in the analysis area 
include Quaternary alluvial and 
eolian deposits, clinker, and 
weathered Wasatch and Fort Union 
Formations. There is no clinker on 
the LBA tract iteelf, although « is 
present in the analysis area. There 
are alluvial deposits along Antelope 
and Horee Creeks. They typically 
consist primarily of poor to well 
sorted, irregularly bedded to 
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Figure 3-3. Stratigraphic Relationships and Hydrologic Characteristics of Latest 
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laminated, unconsolidated sand, silt, 
and clay with minor intervals of fine 
gravel. These deposits have been the 
subject of AVF investigations and 
determinations (1cier to Section 3.7). 


The Wasatch Formation forms most 
of the overburden on top of the 
recoverable coal scams in the Fort 
Union Formation in the general 
analysis arca. It consists of 
interbedded lenticular sandstones, 
siltstones, shales, and thin 
discontinuous coals. There is no 
distinct boundary between the 
Wasatch Formation and the 
underlying Fort Union Formation. 
According to mapping by Denson and 
others (1978), the Wasatch-Fort 
Union contact occurs several fect 
above the upper mincable coal zone 
im the area of the Horse Creck LBA 
Tract. From a practical standpoint, 
however, mine personnel gencrally 
comsider the top of the mincable coal 
zone as the contact between the two 
formations. The average overburden 
thickness on the LBA tract is 150 
feet. Overburden thickness gencrally 
increases to the west and north duc 
to dip of the beds in this arca. 
Overburden thickness decreases in 
stream valicys, like Horse Creek, 
where it has been removed by 
erosion. 


The Fort Union Formation consists 
primarily of shales, mudstones, 
siltstones, lenticular sandstones, and 
coal. It ws divided into three 
members, the Tongue River (which 
contains the target coal scams), Lebo 
and Tullock (in descending order, sec 
Figure 3-3) 


The Tongue River member consists oi 
sandstone, siltstone, mudstonc, coal, 
carbonaceous shales, and occasional 
thin conglomerate and limestone 
beds. At the Antelope Mince, there are 
two muncable coal seams, the 
Anderson and the Canyon, at the top 
of the Tongue River member. A few 
miles north of the LBA tract, these 
two scams coalesce to form one thick 
coal seam which is generally referred 
to as the Wyodak coal seam. Several 
other names are applied to this coal 
seam, including the Wyodak- 
Anderson and Anderson-Canyon. 
The Wyodak coal seam is mined at 
the North Antelope / Rochelle complex, 
which is located several miles 
northeast of the LBA tract (Figure 3- 
1). On the Horse Creek LBA Tract, 
the Anderson scam averages 40 ft in 
thickness, and the average thickness 
of the Canyon seam is 35 feet. The 
interval between the coal seams is 
variable, but averages 45 feet in 
thickness on the LBA tract. Below the 
Canyon coal seam, interbedded 
shales, siltstones, sarvistones and 
thin coal beds comprise the rest of 
the Tongue River member. 


The Lebo Shale and Tullock members 
of the Fort Union Formation underlie 
the Tongue River member. They 
consist primarily of sandstone, 
siltstone, mudstonc, shale and coal. 
In general, the Tullock member 
contains more sand than the Lebo 
Shale member 


Dniling and sampling programs are 
conducted by all mine operators to 
identify overburden material that may 
be unsuitable for reclamation {i.c., 
material that is not suitable for use in 
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re-establishing vegetation or that may 
affect groundwater quality duc to 
high concentrations of sclenium or 
other constituents or adverse pl 
levels). As part of the mine permitting 
process, cach mine operator develops 
a management plan to ensure that 
this unsuitable material is not placed 
in areas where it may affect 
groundwater quality or revegetation 
success. Each mine operator also 
develops backfill monitoring plans as 
part of the mine permitting process to 
evaluate the qurlity of the replaced 
overburden. These plans are in place 
for the «xisting Antelope Mine and 
would be developed for the Horse 
Creek LBA Tract if it is leased 


The PRB contains large reserves of 
fossil fuels including oil, natural gas 
or methane {from conventional 
reservoirs and from coal beds), and 
coal, all of which are currently being 
progucsed. in addition, uranium, 
bentonite, acd scoria are mined in 


the PRES (BLM 19968). 


Coui, There are 15 active coal mines 
lying along a north/south line that 
parallels Highway 59 starting north of 
Gillette, Wyoming, and extending 
south for about 75 miles. (Due to 
ownership and other changes, the 
Caballo Rojo and Cordero Mines have 
combined to become the Cordero-Rojo 
Complex and the North Antelope and 
Rochelle Mines have combined to 
become the North Antelope / Rochelle 
Compiex, see Figure 1-1.) The mines 
are located where the coal is at its 
shallowest depths, ic., nearest the 
outcrop. A 16th active mine (Dave 


Johnston) 1s located near Glenrock, 
Wyoming, about 25 mules southwest 
of the Antelope Minc 


The Fort Union coal scams are 
subbituminous and are gcnecrally low. 
sulfur, low-ash coals. Typically, the 
coal being mined has a higher heating 
value in the southern PRB than in the 
area north of Gillette. According to 
analyses of 22 samples conducted by 
ACC, im the area of the Antelope 
Mine the Anderson coal scam has an 
average heating value of 
approximately 8,915 Btu/lb and 
contains an average of 4.3% ash, 
0.26% sulfur, 32.7% volatile matter, 
36.4% fixed carbon, and 26.6% 
momsture. Based on ACC's analysis of 
32 samples from the Canyon coal 
seam in the area of the Antelope 
Mine, it has an average heating value 
of 8.842 Btu/ib and contains an 
average of 4.4% ash, 0.19% sulfur, 
30.8% volatile matter, 37.7% fixed 
carbon, and 27.1% moisture. 


Oil and Gas. il and gas have been 
produced in t} PRB for more than 


100 years from reservoir beds that 
range in age from Pennsyivanian to 
Oligocene (DeBruin 1996). There are 
approximately 500 fields that produce 
ol and/or natural gas from a number 
of formations of varying gcologic ages 
in the PRB. The estimated mean 
amounts of undiscovered hydro- 
carbons in the basin are 1.94 billion 
barrels of recoverable oi] and 1.60 
trillion ft’ of gas (USGS 1995). Depth 
to ol-bearing strata is genecrally 
between 4,000 ft and 13,500 ft, but 
some of the older wells are as shallow 
as 400 ft 
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No producing or abandoned oil or gas 
wells are present on the LBA tract 
The nearest producing well, the 
Hedgehog State 1-16 operated by 
Flying J Oil and Gas, Inc., 1s located 
about % mile west of the LBA tract in 
the NE1/4 NE1/4 of Section 16, 
T41N., R.71W. The well produces 
gas and oi from the late Cretaceous 
Turner Sandstone at a depth of 9,677 
ft. 


Coal Bed Methane. The generation of 
methane gas from coal beds occurs as 
a natural process. Methane produced 
by coal may be trapped in the coal by 
overburden pressure, by the pressure 
of water in the coal, or by 
impermeable layers immediately 
above the coal. The methane may 
also migrate upward and be trapped 
in shallower rocks (like sandstone), or 
it may disperse to the atmosphere. 
Deeper coal beds have higher 
pressures and gencrally trap more 
gas. Under favorable geologic 
conditions, methane can be trapped 
at shallow depths in and above coal 
beds, and this seems to be the case in 
the PRB. The geologic conditions that 
can enhance methane entrapim: nt at 
shallow depths include low matrix 
porosity and permeability in the 
coals, association of the gas with 
structurally high features in 
structurally deformed areas, and the 
existence of effective seals (Law and 
others 1991). Without the existence 
of one or more of these conrlitions 
which act to trap the gas in shallow 
coals or in adjacent sandstones, the 
gas escapes to the atmosphere. It is 
likely that much of the methane 
generated by the coal beds in the PRB 
has gradually escaped into the 


atmosphere because of the relatively 
shallow coal burial depths in the 


basin. However, a large amount also 
remains im the coal, probably duc 
primarily to the presence of effective 
seals in the sediments overiying the 
coal 


Historically, methane has been 


reported flowing from shallow water 
wells and coal exploration wells in 


parts of the PRB. According to 
DeBruin and Jones (1989), most of 
the documented historical 
occurrences have been inthe 
northern PRB. Olive (1957) 
references a water well in T.54N., 


R.74W. which began producing gas 
for domestic use in 1916. 


Coal bed methane has been 
commercially produced since 1989 at 
Rawhide Butte Field, west of the 
Amax Eagle Butte Mine. Since that 
tume, the production area has been 
expanded. Approximately 500 coal 
bed methane wells are currently 
producing, and as many as 890 could 
be producing in carly 1999. 


There .s no coal bed methane 
production in the vicinity of the Horse 
Creek LBA Tract at this time. Coal 
bed methane projects are, however, in 
testing or commercial stages between 
Gillette and Wnght (BLM 1992a; BLM 
1995), and production is now 


reported as far south “45N., 
R.71W. The BLM compk an EIS 
evaluating coal bed m jisane on 


federal oil and gas leases south of 
Gillette in October 1997 (BLM 1997). 
The impacts of coal bed methane 
development in an area extending 
frown the Montana state line to south 
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of Wnght and covering approximately 
1.5 millon acres, is currently being 
evaluated in the Wyodak Coal Bed 
Methane Project EIS (See Figure | -1) 
That EIS analyzes the impacts of an 
acditional 3,000 to 5,000 coal bed 
methane wells. The draft EIS was 
released to the public in May, 1999 
(BLM 1999), and the final EIS was 
released on October 1, 1999 (BLM 
1999b). There are currently no 
proposals or applications to develop 
coal bed methane on the Horse Creek 
LBA Tract. If exploration would 
indicate that coal bed methane 
resources can be economucally 
developed in and near the LBA tract, 
then expansion of the production area 
is likely to continue. In the PRB, 
methane is typically recovered by the 
drilling and completion of wells 
similar to conventional oi and 
natural gas wells. 


Bentonite. Layers of bentonite 
(decomposed volcanic ash) of varying 
thickness are present throughout the 
PRB. Some of the thicker layers are 
mined where they are near the 
surface, mostly around the edges of 
the basin. Bentonite has a large 
capacity to absorb water, and 
because of this characteristic it is 
used in a number of processes and 
products, including cat litter and 
drilling mud. No mineable bentonite 
reserves have been identified on the 
Horse Creek LBA Tract. 


Uranium. Uranium exploration and 


mining were very active in the 1950's, 
when numerous claims were filed in 


activities in the carly 1980 s; however, 
substantial uranmum reserves cxrst in 
southwestern Campbell and 
northwestern Converse Countes 
There are currently three m-situ 
leach operations m the PRB. No 
known urarum reserves cxrst on the 
Horse Creek LBA Tract 


Scorna Scorta or clinker has been 
and continues to be a major source of 
gravel for road construction in the 
area. Scoria is present along the 
exposed outcrop of the Wyodak coal 
seam located along the cast side of 
the mine, although scoria is not 
present on the LBA tract 


3.4 Soils 


The soils on the LBA tract are typical 
of the soils that occur on the 
adjoining Antelope Mine. Most of the 
LBA tract was subjected to an Order 
1 soil survey in 1978-79 as part of 
the ACC baseline study 
(Commonwealth Associates, Inc. 
1980). In 1997-98 those portions of 
the Horse Creck LBA Tract and 
adjacent areas not covered in the 
1978-79 study were subjected to an 
Order 1 survey. The area covered in 
both of the studies includes the LBA 
tract and the area that would be 
disturbed if the tract was mined. 


Based on the baseline soils studies, 
there is enough suitable topsoil for 
salvaging within the LBA tract to 
redistribute suitable soils to a depth 
of 2.2 ft across the entire LBA tract 





the PRB. A _ decreased demand All soil surveys were completed in 
combined with increased forcign accordance with WDEQ/LOD 
supply reduced uranium mining Guideline No. | which outlines 
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required souls information necessary 
for a coal mining operation. The 
inventomes included ficld sampling 
and observations at the requisite 
number of individual sites, and 
laboratory analysis of representative 


collected samples 


The following ts a list of the soul series 
that comprise the various map units 
Gelineated on the proposed affected 
area associated with the Horse Creek 
LBA Tract The soils considered 
hydric are so noted 





* Bankard loamy sand, 0-3 percent 


slopes 
© Glenberg sandy loam, 0-3 percent 


slopes 


®* Haverson loam, 0-3 percent, 


¢ Absted-Arvada-Bone complex, 0-6 


percent slopes hydric in 
depressions) 

° Ft. Collins, loam, 0-3 percent 
slopes 


° Ft. Collins, loam, 6-9 percent 
slopes 
Kim loam, 0-3 percent slopes 
Kim loam, 3-6 percent slopes 
Kim loam, 6-35 percent slopes 
Kim loam, high selenium, 3-25 
percent slopes 
* Otero -..vwWy loam, 3-6 percent 
slope: 

Uim clay loam, 0-6 percent slopes 

* Zigweid loam, 3-6 percent slopes 


Soils developing predominantly tn 

residuum on uplands 

¢ Cushman sandy loam, 0-6 percent 
slopes 

® Razor clay loam, 0-6 percent 
slopes 

* Renohull clay loam, 0-6 percent 
slopes 

* Rock outcrop-Shingie-Samsil- 
Tassel complex, 3-30 percent 
slopes 
Same clay, 0-15 percent slopes 
Samsil-Shingle-Worf complex, 3- 
15 percent slopes 

* Sear-Wibaux complex, 0.15 
percent slopes 

© Shingle clay loam, 0-15 percent 
slopes 

* Shingle-Samesil compiex, 3-30 
percent slopes 

* Tasse! sandy loam, 0-30 percent 
slupes 

* Terro sandy loam, 3-9 percent 
slopes 

* Terro-Tassel sandy loams, 3-18 
percent slopes 

¢ Thedalund clay loam, 0-6 percent 
slopes 

* Thedalund B Shingle loams, 3-18 
percent slopes 

* Worf sandy loam, 0-6 percent 
slopes 


Soils developing predominantly in 

eolian sand deposits 

* Valent wamy sand, 0-6 percent 
slopes 

* Vona sandy loam, 0-6 percent 
slopes 

Table 3-1 provides the extent of six 

depth classes of suitable topsoil 

within the Horse Creek LBA Tract and 

&@ potential overstrip area that could 

be salvaged and used for reclamation 
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Table 3-1. Acres of Topsoil Available for Reclamation within the Horse Creck LBA Tract Lease Arca and the 
Entire Arca Which Would Be Disturbed by Mining Activities 


Thickness of Suitable Topeot] (inc hee) 
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An average of 2.2 ft of topsoil will be 
redistributed on all disturbed acres 
Areas of unsuitable soils include sites 
with high alkalinity, salinity or clay 
content. 


The soil depths and types on the LBA 
tract are similar to soils currently 
being salvaged and wutilized for 
reclamation at the adjacent mine and 
other mines in the PRB, and the tract 
is expected to have an adequate 
quantity and quality of soil for 
reclamation. The site-specific soil 
surveys have located hydric soils 
and/or inchusions of hydric soils, and 
the presence of hydrophytic 
vegetation and wetland hydrology will 
be determined during jurisdictional 
wetland determinations included in 


the mine permit application package 
(see Section 3.8) 


3.5 Air Quality 


Wind speeds for the region average 
from nine to 13 miles per hour with 


local variations due to differences in 
typography. Winds are predomin- 
antly from the west and the 
southwest and tend to be strongest in 
the winter and spring and calmer in 
the summer. Wind velocity tends to 
increase during the day and decrease 
during the night. A wind rose along 
with air quality and meteorological 
sampling locations for the Antelope 
Mine are depicted on F gure 3-4 


The air quality of the PRB area is 
generally good with an average 
annual geometric mean for TSP 
concentrations of 15 we/m’ (BLM 
1985) Average particle 
concentrations im the basin are 


therefore one-tenth the maximum 
allowable concentration in Wyoming 
(sce Table 3-2). Visibility for more 
than 6O mules ts common. Major 
reductions in visstulbty are genrralily 
weather-related (BLM 1985). Fores! 
fires to the west and northwest have 
also impaired visibility in the PRB in 
past years. 


Standards and Regulations 
promulgated by the Wyoming 
Environmental Quality Council, and 
the State Imolementation Plan 
approved by the EPA under the Clean 
Aw Act. This regulatory framework 
includes state air quality standards, 
which must be at least as stringent as 
National Ambient Air Quality 
Standards, and allowable increments 
for the prevention of significant 
deterioration of air quality. 


The PSD program is designed to 
protect air quality from significant 
detenoration in areas already meeting 
state standards. In other words, an 
increase i: ambient air pollutant 
concentrations, above the area 
baseline, is allowable if the state 
standard increment for the pollutant 
is not exceeded for the area. The 
increment allowable under PSD 
depends on the area's designation as 
Class |, fl, or Il. Class | areas are 
allowed the smaliest increment and 
Class Ill the largest. The area the 
coal munes are located in is Clase Il, 
as is all of Wyoming outeide the 
national parks ant wilderness areas 
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Total Suspended Particies 24-hour’ 150 
PM... 24-hour 150 

anrual’ x 
Netrogen Ouade (NO, annual’ 100 
Photochermcal Oudant (O,) 1 -hour’ 160 
Sulfur Diomde (30,) 3-hour’ 1,300 

24-hour’ 260 

annual’ at) 
Carbon Monoxide (OO) 1 -hour’ 40,000 

nme 8 -howr’ 19.200 0) 











' Standards not to be exceeded more than once per year 
* Annual arithmetic mean not to be exceeded 


The major type of emissions from 
surface coal mining activities is 
fugtrve dust Blasting and moving 
overburden, crushing, leading, and 
hauling coal, and the large areas of 
The Class | area that is closest to the 
Horse Creek LBA Tract is Wind Cave 
Nationa! Park in southwestern South 
Dakota This national park is 
approximately 80 miles cast of the 
LBA tract. The nest closest Class | 
area, according to OBQ, Cloud Peak 
is Class I! Padiands National Park, 
which is some 120 miles cast of the 
Horse Creek Tract 


Wyomings PSD standards for 
particles are identical to federal 
standards, except that Wyoring has 
not adopted Class Ill standards (sce 
Table 3-3). Coal mining around the 
Horse Creek LBA Tract is not 
currently afiected by the PSD 
regulations becauee surface coal 
mines are not one of the 28 EPA. 


lsted mayor emitting faciltees for PSD 
regulation, and pomnt- source 
etmesions from ihese menes do not 
exceed the PSD e¢ niesions threshold 


for applicatulity of 2750 tons per year 


In the vicinity of the Horse Creek LBA 
Tract, the main sources of air 
pollution are surface coal mines, 
vehicle traffic, and various sources 
associsted with ou and gas 


two new power plancws have been 
proposed closer to the tract (ENCOAL. 
about mine miles ‘ortheast of the 
tract, and Two Elk ebout 15 miles 
northeast of the tract) These p’ants 
are et currently under construction, 
and no construction activities are 
scheduled at thi time for either 


plant 
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Table 3-3. Maximum Allowable Increases for Prevention of Significant 

















Detenoration of Ast Quality Partucies 
Maximum Allowebie 
Increments of Deterturstion 
e/ =") 
Emission Time Class! Clase Clase Ill 
To-al Suspended Annual Mean 5 19 37 
Particles (TSP) 24-hour 10 37 75 





receptor srte 


Maximurn allowable increment may be exceeded once per year at any 





Gisturbed land all produce dust 
Wyorneng's arnteent aw standards for 
particies include both PM, and TSP 
standards PM. & respirable 
particulate matter flees than 10 
tmcrons) whech can penetrate mnto the 
hugs and cause health problems 
TS? ts total suspended particles. The 
current Wyemmne and National 
stundards for PM. and TSP are 
sown in Table 3.2 


Vehicle traffic, both imeide and 
outesde the areas of surface coal 
mining, i responsible for tailpipe 
emissions and for the emission of 
fugitive dust from paved and uopaeved 
surfaces. Vehicle ermissions consist 
primarily of nitrogen osdes (NO.) and 
carbon monoxide (OO), but aleo may 
inchude sulfur dionide (80, and, vy 
secondary processes, ozone (O,) The 
national and estate standards for 
emissions of theese substances cre 
also shown in Tatar 3-2 


The compressor stations and larer 
generators associated with ul anc’ gas 
production and transport and with 
fossil fuel-fired power plants produce 
eomesions of NO. SO... CO, TS”, PM... 


volatile organic compounds, and 
emailer arnount of other pollutants 


The main pollutant of concern 
associated with the locornotives used 
to haul the coal and other 
commodities i9 NO, The main 
pollutants produced by farming and 
ranching activities are dust and NO. 


In onter to obtain @ state air quality 


construction and operating permit, 
each mine may be required to 
demonstrate, through dispersion 
modeline, that its activities will not 
increase PM, levels above the annual 
standord estab’: hed by the Wyorning 
Air Qwality tandards and 
Regulations (WDEQ/AQD 1995). The 
moadeling Gernonst: ation must mcbhude 
the estirmated ai pollutant ermmesions 
from other existing pollution: 


generat ne activities, including 
“hecenh! mines, so that contro! of 
overoll «@ quality is part of the 
Permit. ef process 


WDEQ /AQD has presented testimmorry 
nn publx hearings documenting that 
the air Quality resource m Use rego 
mchadine the Horee Crewk LIA Tract 
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Gi mot Cxsotush from 1980 through 
1988, altho:w, coal production mn the 
regon wncreased substantially during 
that persed. Aw quality particle data 
from that report is surmmarieed in 
Table 34 To summarive the 
monitoring data in cormparatrve form, 
averages of the geornetric means from 
all sites were calculated for cach 
calendar year. Over 23,000 sampics 
are represented in Table 3-4. The 
information presented by the 
WDEQ /AQD shows that ai quality m 


the Wyorming portion of the PRE did 
not deteriorate while coal production 


mereased nearly 25 times in the 
1980-1988 period. This is due in part 


to the conditions attached to a 
qualty permits Theee conditions 
stepulate control measures that rust 
be wmplemented ty the mine 
operators to meet a quality 
standards These measures mnchude 
mcreased sprinklng, use of approved 
chermcails to control dust, lemiteng the 


the Horee Creek LIA Tract, historical 
nartacle arnteent ast qualty data show 
the same result for the Antelope 
Mine as described above for the PRB 


os a whole Figure 3-5 presents 


Table 3-4. Summary of WDEQ/AQD Report on Aw Quality Monitoring in 
_Wyoming s Powder River Basin, 1980-1988 




















Notes § Memes .octude “uckeior Rawhede, Eagle Butte, Fort Union, Clowes Poort 


Wyedear, ©.) alle, Delle +t, Cabello Pepe, Cordero, Coe. 1 Creek, Jacotee 
Ranch," '..k i.vreede, ¢orth Antelope /Rechelie, Antelope, and Nert’ 
Rew the lee 


Somme sitet mmch.. te "ore than ene satmmter so the nurmber of samplers rs 


greater than the number of ates 


Source From WDEQ/AQD 1489 (Thee study hae not ‘eon updated) 
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Year 
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Figure 3-5. Coal Production and Overburden Removal vs. Ambient Total 
Suspended Particle Concentrations for Antelope Mine. 
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particle ambient air data and mine 
coal and overburden quantities for 
the years 1991 through 1997 for the 
Antelope Mine As the figure 
illustr utes, substantial increases of 
coal production and overburden 
handiec. by the mine have not been 
accompanied by any increase in 
ambient concentrations of TSP 


Before adoption of the current annual 
PM. standard, the annual particulate 
standard was 60 ye/m’ of TSP 
(geometric mean). As Figure 3-5 
shows, the annual TSP average at the 
Antelope Mine has been well below 
this former standard. Assuming that 
PM.. (which was not monitored 
during the years at all the sites 
shown in the figure) was about 30 
percent of the TSP values (as 
determined by the WDEQ/ AQD based 
on many years of results from co- 
located TSP and PM... samplers), and 
assuming that the geometric and 
arithmetic means of TSP data are 
similar, it can be inferred from Figure 
3-5 that the Antelope Mine would 
have historically been well within the 
current annual PM... standard of 50 


ug/m”. 


The 1991-1997 TSP data from 
samples collected at the Antelope 
Mine indicate that emissions have not 
caused any violation of the current 
standard. From 1991 to 1997, the 
TSP arithmetic means for the 
Antelope Mine at TSP stations 3 and 
4, in micrograms per cubic meter, are 
as follows: 1991 = 28.3; 1992 = 27.0; 
1993 = 43.2; 1994 = 29.4; 1995 « 
31.3; 1996 = 29.5; and 1997 = 27.0 
{ACC Annual Reports 1991-1997) 


Nitrogen dioxide (NO.) was monitored 
from 1975 through 1983 and from 
March 1996 through May 1997 in 
Gillette, Wyoming. NO, data has also 
been collected at some of the mines in 
recent years. Table 3-5 summarizes 
the results of that monitoring. The 
Horse Creek LBA Tract 1s located 
approximately 60 miles south of 
Gillette In addition to being a 
populated area, Gillette is also in 
close proximity to several coal mines, 
so the NO, levels in the Gillette area 
would be expected to refiect the 
influence of surface coal mining as 
well as more traffic than would be 
expected in the area of the Horse 
Creek LBA Tract. 


3.6 Water Resources 
3.6.1 Groundwater 


Within the Horse Creek LBA Tract 
there are four water-bearing geologic 
units that could be disturbed by 
mining. In descending order, these 
units are: Recent alluvium that 
occurs in varying amounts adjacent 
to the stream channels within the 
LBA tract, the Wasatch Formation 
overburden and the Anderson and 
Canyon coal seams (the interburden 
between the Anderson and Canyon 
coal seams is not considered an 
aquifer}. The sub-coal Fort Union 
Formation and the underlying Lance 
Formation are utilized for water 
supply at the Antelope Mine and the 
North Antelope/Rochelle Complex, 
but will not be disturbed by mining 
activities. The stratigraphic units 
beneath the Horse Creck LBA Tract 
and the hydrologic properties are 
displayed in Figure 3-3 
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Table 3-5. Ambient NO, Concentration Data 
Year NO, Arithmetic Average (jig/m’) 
Black Thunder 
Gillette Mine Belle Ayr Mine 
1975 6 
1976 4 
1977 a 
1978 ll 
1979 1] 
1980 12 
1981 14 
1982 ll 
1983’ 17 
1996" 13 13 16 
1997° 28 23 33 














Monitoring discontinued December 1983, reactivated March 1996 to April 


1997 


1996 arithmetic average-March to December 


5 


1997 arithmetic average-January to April 


Source: Wyoming Ambient Air Monitoring Data, 1997. Wyoming Department 


of Environmental Quality. 





ACC has collected hydrogeologic data 
at the LBA tract from monitoring 
wells shown on Figure 3-6. _ In 
addition to 16 shallow monitoring 
wells completed in the alluvium of 
Horse Creek, the Horse Creek LBA 
Tract contains 21 bedrock monitoring 
wells; four are completed in the 
overburden, five in the Anderson coal 
seam, three in the interburden 
between the Anderson and Canyon 
coal seams, five in the Canyon coal 
seam, three in the Anderson/Canyon 
seam where there is no parting, and 


one in the underburden beneath the 
coal. Data from these wells, as well 
as previously collected data at the 
Antelope Mine, were used to prepare 
the following description of baseline 
groundwater conditions within the 
LBA tract 


Recent Alluvium 


Alluvium is present adjacent to both 
Horse Creek and Antelope Creek 
within the LBA tract. The alluvium 
along Antelope Creek ranges from 800 
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Figure 3-6 Moniloring and Water Supply Wel Locations witfwn and adjacert to the Horse Creek LBA Tract 
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to 2,800 ft wide and is comprised of 
up to 40 ft of saturated sand and 
some gravel with numerous lenses or 
layers of clay and silt. The alluvium 
within the LBA tract along Horse 
Creek is up to 600 ft wide, ranges 
from five to 15 ft in depth and is 


typically composed of silty to claycy 
sand. 


The hydraulic properties of the 
alluvium are variable, with the 
Antelope Creck alluvium hydraulic 
conductivity values ranging from 27 
to 42 ft/day; the Horse Creek 
alluvium hydraulic conductivity 
values range from 0.4 to 2 ft/day. 


Water quality data from wells 
completed in the alluvium of Horse 
Creek within the LBA tract indicate 
that TDS concentrations range from 
3,064 to 12,204 mg/L with a mean of 
5,942 mg/L (Environmental Design 
Enginecring 1998). In general, TDS 
concentrations in the Horse Creek 
alluvi. i increase in the downstream 
direction. The Horse Creck alluvial 
groundwater is of the calcium- 
magnesium sodium-sulfate type. 
TDS concentrations of groundwater 
within the Antelope Creek alluvium 
range from 582 mg/L to 5,408 mg/L 
and average 3,355 mg/L. The 
Antelope Creek alluvial groundwater 
is typically of the calcium-sodium 
sulfate type where the alluviurn is in 
connection with the Anderson Coal 
seam 


Wasatch Formation 
Within the PRB the Wasatch 


Formation consists of interbedded 
sandstones, siltstones and shale with 


occasional discontinuous coal 
stringers and clinker deposits, and 
this description holds true for the 
LBA tract. The sandstone and coal 
stringers, where saturated, will yield 
water to wells, and this groundwater 
is often used for stock watering. 
Because the sandstone and coal 
aquifer units within the Wasatch 
Formation are not continuous, the 
Wasatch is not considered to be a 


regional aquifer. 


Recharge to the Wasatch Formation is 
from the infiltration of precipitation 
and lateral movement of water from 
adjacent clinker bodies. Regionally, 
groundwater is discharged from the 
Wasatch Formation by evaporation 
and transpiration, by pumping wells, 
and by seepage into the alluvium 
along stream drainages. For the 
Wasatch Formation as a whole, the 
discontinuous nature of the water 
bearing units results in low overall 
hydraulic conductivity and low 
groundwater flow rates. Because of 
the varied nature of the aquifer units 
within the Wasatch, hydreulic 
properties are variable as well. 
Martin, et al. (1988) reported that 
hydraulic conductivities within the 
Wasatch ranged from 10° ft/day to 
10 * ft/day and the geometric mean 
hydraulic conductivity based on 203 
tests was 0.2 ft/day. The geometric 
mean hydraulic conductivity from 70 
aquifer tests using welis compleied in 
sandstone in the Wasatch overburden 
was 0.35 ft/day, while that from 63 
aquifer tests completed in siltstone 
and claystone in the Wasatch 
overburden was 0.007 ft/day (Rehm 
etal. 1980). The Wasatch Formation 
within the Horse Creek LBA Tract is 
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similar to this latter figure in that 
there is relatively little saturated 
sand present within the ilow- 
permeability silts and clays that make 
up most of the overburden. 


Water quality in the Wasatch 
Formation is variable, with TDS 
concentrations ranging from 511 
mg/L to 1,151 mg/L in the vicinity of 
the LBA tract. Groundwater from the 
Wasatch Formation is of the sodium- 
calcium sulfate type within the Horse 
Creek LBA Tract. 


Wyodak Coal 


Due to its continuity, the Wyodak 
coal seam is consiiered a regional 
aquifer within the PRB. Within the 
Horse Creck LBA Tract, partings 


separate the Wyodak into the 
Anderson and Canyon scams 


Hydraulic conductivity within § the 
Anderson and Canyon coal seams is 
highly variable and is reflective of the 
amount of fracturing the coal has 
undergone, as unfractured coal is 
virtually impermeable. The yield of 
groundwacr © wells and mine pits 
is smallest where the permeability of 
the coal is derived primarily from 
lovalized unloading fractures. These 
fractures, which are the most 
common, were created by =the 
expansion of the coal as the weight of 
overlying sediments was slowly 
removed by crosion. The highest 
permeability is 'mparted to the coal 
by tectonic fractures. These are 
through-going fractures of areal 
importance created during 
deformation of the south Powder 
River structural basin. The presence 


of these fractures can be recognized 
by ther linear cxpression at the 
ground surface, controlling the 
onentation of stream drainages and 
topographic depressions. Due to 
their pronounced surface expression, 
these tectonic fractures are often 
referred to as “lincaments”. Coal 
permeability along lincaments can be 
increased by orders of magnitude over 
that in the coal fractured by 
unloading only 


Aquifer tests have been performed by 
ACC on the Anderson and Canyon 


coal seams within and adjacent to the 
Horse Creek LBA Tract. Average coal 
permeability in the vicinity of the LBA 
tract 1s approximately 12.4 ft/day in 
the Anderson coal and 6.9 ft/day in 
the Canyon coal 


The Anderson and Canyon coal scams 
are confined at the LBA tract, which 
results in ‘ow storage cocfficients 
Measured storage coefficient values in 
the vicinity of the Horse Creek LBA 
Tract range from 1.3xi0* to 1.6x10° 
in the Anderson coal and 1.1x10° to 
2.7x10° in the Canyon coal 


Groundwater in the Anderson coal 
seam in the Antelope Mine area is 
typically of the sodium sulfate type; 
groundwater at Wel} TWA-1, located 
at monitoring site 3 (sce Figure 3-6 
for location) i of the sodium 
bicarbonate type TDS concen- 
trations range from over 2,000 mg/L 
in tue sodium sulfate type water to 
less than 100 mg/L im the sodium 
tcarbonate type water (ACC 1995) 


Water quality in the Canyon coal 
seam is similar to that of the 
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Anderson scam. Groundwater from 
the Anderson scam 1s typecally of the 
sodium-ticarbonate type. Baseline 
TDS concentrations range from 400 
to 1,600 me/L 


Groundwater m the imterburden 
between the Anderson and Canyon 
coal scams «= of the sodium 
bicarbonate type with TDS 
concentrations ranging from 612 to 
1,068 mg/L 


Pnor to muning, the direction of 
groundwater flow within the coal 
aquifer was geneally from recharge 
areas near the outcrop into the basin, 
following the dip of the coal. Site. 
specific water-level data collected by 
ACC in the vicinity of the LBA tract 
and presented in the GAGMO 15-year 
report (Hydro Enginecring 1996a) 
indicate that the groundwater flow 
directions have been influenced by 
mining activities. Groundwater flow 
within the coal aquifer in the vicinity 
of the LBA tract is now toward nearby 
mine pits 


Subcoa!l Fort Union Formation 


The subcoal Fort Union Formation 
can be divided into three hydrologic 
units: the Tongue River aquifer, the 
Lebo Member, and the Tullock aquifer 
(Law 1976). The hydrologic units 
below the coal are not directly 
disturbed by mining, but many 
mines use them for water supply 
wells. The (ongue River aquifer 
consists of .enticular fine-gramed 
shale and sardstone The Lebo 
Member, also referred to as “the Lebo 
Confining Layer,” is typically more 
fine-grained than the other two 





members and geencraily retards the 
movernment of water (Loews and 
Hotchkiss 1981). The Tullock aquifer 
consists of discontinuous icnsecs of 
sandstone separated by interbedded 
shale and suitstone. Transmussrvity ts 
the product of an aquifer’s hydraulic 
conductivity or permeatulity tires i 
thickness and is commonly used 
when discussing the hydraulic 
properties of the Fort Union 
Formation, where wells are compicted 
by exposing many diecrete sand 
lenses to the well bore 
Transrmussivities are generally higher 


in the deeper Tullock aquifer than in 
the Tongue River or Lebo, and many 


mines in the PRB have water-supply 
wells completed im this imiterval 
(Martin ct al. 1988). The average 
transmusesivity for this member as 
reported in Mcintosh, et al. (1984) is 
290 ft" /day 


In the wecinity of the Horse Creek LBA 
Tract, the Tongue River aquifer 
consists of alternating sandstones, 
siltstones, and claystones. Measured 
permeatilities of this sequence are 
low, averaging approximately 0.6 
ft/day (PRCC 1993). A Fort Union 
Formation well is used for mine water 
supply at the Antelope Mine. Water 
supply well WS-1 is completed to a 
total depth of 2,528 feet and has cight 
screened intervals between a depth of 
1,436 ft and the bottom of the well 
WS-1 i screened in the Tullock 
Member. In 1997, the production 
was 33.2 millon gallons. The wells 
location is depicted on Figure 3-6 


The water quality of the Fort Union 
Formation is generally good. TDS 
concentrations measured at Antelope 
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Mine water supply well WS-1 average 
about 520 mg/L. Water from this 
well ws of the sodrum tecarbonatc 


type. 
Lance and Fox Hills Formations 


Undertying the Fort Union Formation 
1s the Lance Formation of Cretaceous 
age. At the base of the Lance 
Formation is the Fox Hills Sandstone 
The Lance and Fox Hills formations 
are not used by ACC at Antelope 
Mine. Water from the Fox Hills 
Sandstone and overlying Lance 
Formation are utilized for water 
supply at PRCC's Rochelle mine by a 
5,400-ft deep well located 
approximately 6 miles from the Horse 
Creek LBA Tract. Water from this 
well is of the sodium bicarbonate 
type, with a TDS concentration of 
about 1,200 mg/L 


3.6.2 Surface Water 


The area surrounding the Horse 
Creek LBA Tract consists of gently 


rolling topography. in general, the 
streams within this area are typical 
for the region, and their flow events 
are closely reflective of precipitation 
patterns. Flow events frequently 
result from snowmelt during the late 
winter and carly spring. Although 
peak discharges from such events are 
generally small, the duration and 
therefore percentage of annual runoff 
volume can be considerable. During 
the spring, general storms (both rain 
and snow) increase soil morsture, 
hence decreasing infiltration capacity, 
and subsequent rainstorms can 
result in both large runoff volumes 


and high peak discharges. The 


surface water quality vanes with 
streamflow rate; the higher the flow 
rate, ihe lower the TDS concentration 
but the hagher the suspended soblds 
concentration Surface water 
features within and adjacent to the 
Horse Creek LBA Tract are displayed 


in Figure 3-7 


The LBA tract is located within the 
Cheyenne River drainage basin. The 
Horse Creek LBA Tract includes a 
small portion of the valicy of Antelope 
Creek and the upper reaches of Horse 
Creek, a southward -flowing tributary 
of Antelope Creek. A short reach of 
Antelope Creek crosses the LBA tract 
and drains castward toward the 
Cheyenne River. In the vicinity of the 


LBA, Antelope Creek is a meandering, 
braided intermittent stream into 


which flow small, gullied ephemeral 
streams. Antelope Creek has an 
approximate gradient of 0 3 percent 
and a i7-year average discharge 
(1981-1997) of 3.0 ft"/second. 
Annual streamflow data reveal a 17- 
year average runoff volume of 2,826 
ac-f in Antelope Creek at the west 
permit boundary and an average of 
2.234 ach at the cast permit 
boundary (ACC 1997). These figures 
indicate that Antelope Creek loses 
approximately 10.1 percent of its flow 
as it crosses Antelope Mine 
Streamflow 1s lost to alluvial recharge 
and evapotranspiration (ACC 1997). 
The water in Antelope Creek and 
other local channels comes from three 


general sources: |) groundwater 
contained in the shallow alluvial 
aquifer, 2) tlateral inflow of 


groundwater from surrounding 
bedrock, and 3) surface water from 
the watershed upstream 
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Figure 3:7 Surtace Water Features with and adjacert to the Horse Creet LBA Tract 
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Flow m Antelope Creck during the 
winter months is very low, and the 
stream often has no flow duc to 
freemng. in the carly spring, Antelope 
Creek begins flow in response to ice 
breakup and snowmelt runoff. The 
majority of this flow is from upstream 
drainage with 2 small percentage of 
runoff being contributed locally. A 
small springtime base flow in 
Antelope Creek occurs § from 
discharging groundwater from the 
Anderson coal seam im the drainage 
upstream of Antelope Mince. The total 
discharge of groundwater from the 
Anderson coal seam to Antelope 
Creek or its alluvium in the Antelope 
Mine vicinity is estimated at 129 ac- 
fit/yr (80 som) (ACC Mine Permit 
Document, October 1993, Vol. VII, 
Appendix D6, Hy trology) this 
discharge ws not sufficient to 
overcome consumptive uses during 
the surmmer time, and therefore the 
strearn has extended no-flow penods 
during cach year 


Antelope Creek has a drainage area of 
approximately 854 mi’ above the 
Antelope Mine (ACC 1995) The 
cxisting permit area consists of 
7 683.29 acres, or about one percent 
of the Antelope Creek drainage area 
at this location The LBA tract 
comprises an additional 2,437.9 
acres, or about hall of one pcroent of 
the drainage area of Antelope Creek 
at this location 


Horse Creek has a drainage area of 
about 15 mi’ This stream is 
Classified as ephemeral, flowing only 
im direct response to snowmelt or 
rairfall runofl events Average 
annual runofl near its confluence 


with Antelope Creek ms 140 ac-ft/yr 
for the years 1991 through 1996. In 
1997 an anomalously large runoff 
volurme of 3.134 ac-ft was measured 
{ACC 1997). This stream is typical of 
small ephemeral drainages for the 
remion, and flow events are closely 
reficctive of precipitation patterns 
Flow events of relatively small 
magnitude can result from snowmelt 
during the late winter and carly 
spring. Although peak discharges 
from such events are small, the 
duration and therefore percentage of 
annual runoff volume can be 
considerable 


A search of the records of the 
Wyoming State Engineer indicates no 
permitted ponds or reservoirs are 
located within the LBA tract. The 
only ponds on the tract are pools in 
the Horse Creek channel that contam 


water during wet periods 


Flows and water quality in Antelope 
Creek and seeral minor tributaries 
are monitored on and near the permit 
area and reported annually. The 
surface water quality varies with 
stream flow rate, the higher the flow 
rate, the lower the TDS concentration 
but the higher the suspended solids 
concentration. The surface water of 
Antelope Creek is generally classified 
as a calcrurm-sullate type, except in 
areas of coal seam discharge where 
the water shifts toward a sodium 
sullate type, especially during penods 
of low fow. TDS concentrations are 
reduced where the coal seams are 
discharging to Antelope Creek. The 
surtace water is typecally a calchum 
extium-sulfate water and generally 
contains more than |.500 me/L af 
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TDS This water i usually 
unsuttable for dormestic use, marginal 
for wmgation, and suitable for stock 
and wildlife (OSM 1981). The surface 
water in Moree Creek is also typically 
of the calcturm-magnestum-sodium 
sulfate type. TDS concentrations 
range from 1,020 to 5.888 mg/L and 


average 3,507 mg/L 


36.3 Water Rights 


Records of the SEO were searched for 


groundwater nghts within a 3-mile 
radrus of the Horee Creek LBA Tract, 
as required for WDEQ permitting 
SEQ data indicate there are 306 
permitted water wells within three 
miles of the tract. The majority of 
theese wells (258) are owned by coal 


mining compares. Of the 48 other 
wells, 35 are permitted for stock 


watering purposes, five are permitted 
for domestic and/or stock use, one 
for industrial purposes, and four for 
monitoring or miscellancous use. A 
beting of the 48 non-<oal wells is 


presented in Append E 


SEQ records were searched for 
surface water rights using the SEO's 
AREV program. The search was 
conducted for surface - water nights 
within one-haif mile of the tract and 
three miles downstream from the 
tract, as required for WDEQ 


permitting 


SEO records indicate 36 permitted 
surtace water rights within the search 
area for the LBA tract. The majority 
of the surface water rehtse (31) are 
held by coal mining companies. The 
five other surface water mehts are for 


stock watering and are leted m 
Append E 


3.7 Allevial Valley Floors 


WDEQ regulations define AVF's as 
unconsohdated strearn land deposits 
where water availatmbty 1s sufficeent 
for suberrigation or flood wngation 
agncultural activities. Prior to leasing 
and mineng, AVF's must be sdentified 
because thei presence can restrict 
minmng activities impacts to 
Gesmgnated AVF’s are generally not 
permutted if the AVF is determined to 
he siagmificant to agriculture. If the 
AV? «ww determmed not to te 
sgnifcant to agrculture, or uf the 
permit to affect the AVF was issued 
prior to the effective date of SMCRA, 
the AVF can be disturbed during 
mining but must be restored as part 
of the reclamation process. The 
determination of significance to 
agriculture made by WDEQ/LQOD. 
and «tt « based on specific 
calculations related to the production 
of crops or forage on the AVP and the 
sze of the custing agricultural 
operations on the land of which the 
AVF is @ pert 


Investigations have been conm‘tucted 
by VOC to determine the presence of 
AVF’s within the existing Antelope 
Mine permit area. Antelope Creek 
within the Antelope Mine permit area. 
including a portion of the Moree 
Creek LBA Tract, has been 
mvestigated for the presence of an 
AVF (ACC 1995) A portion of 
Antelope Creek withen the permit 
boundary has been designated by 
WDEQ/UOD «as “possible sub 
wrigated AVF of minor wnportance to 
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agmculture” The reach of Horec 
Creek within and adjacent to the 
Antelope Mine permit arca has elso 
been investigated for the presence of 
an AVF. A narrow band adjacent to 
the channel and extending two mules 
upstream from the existing permit 
boundary has received AVF 
Gesignation by WDEQ/LOD. The 
area adjacent to Horse Creck 
upstream of the designated AVF is 
currently being studied by ACC for 


made by WDEQ/LOD indicate that 
potential AVF areas located adjacent 
to Horse Creek do not mect AVF 
criteria for agricultural significance 
and therefore there 1s no prohibition 
on muning in the drainage under AVF 
regulations The studies being 
undertaken by ACC will identify 
hydrologic functions which must be 
restored if the area is mined and 
reclaimed 


Waters of the U_S is a collective term 


for all areas subject to regulation by 
the U.S. Army Corps of Engineers 
(COE) under Section 404 of the Clean 
Water Act. Waters of the U.S. include 


ecological characteristics of 
productivity, habitat, wildlife 
protection, or other wnportant and 
easily disrupted ecological values (40 
CPR 230.3). Wetlands are a type of 


apecal aquatic ete which imchude 
“thoee areas that are mundated or 


saturated by surface or groundwaicr 
at a frequency and duration sufficient 
to support, and that under normal 
circumstances do support, a 
prevaience of vegetation typically 
adapted for life in saturated soil 
conditions Wetlands § generally 
similar arcas” (33 CFR 328. Sal7 Wb) 
Junsdictional wetlands are defined by 
33 CFR 328.1 and 2 as “those 
wetlands which are within the extent 
of COE regulatory review.” They must 
contain three components: hydric 
soils, a dominance of hydrophytic 


plants, and wetland hydrology 


Many wetland scentists consider 
areas that contain only one of the 
three criteria listed above as 
functional wetlands. The USFWS 
used this categorization in producing 
the National Wetlands Inventory 
maps. These maps were produced 
using acnal photo interpretation, with 
hrneted field verification 


The presence of wetlands on a mine 
property does not preclude mining 
Jurvedictional wetlands must be 
identified and special permitting 
procedures are required to assure 
that after mineng there will be no net 
loss «606of )§6©wetlands A wetland 
Gelineation must be completed 
according to approved procedures 
(COE 1987) and submitted to the 
COE for verification as to the 
armounts and types of purredictional 
wetlands preeent in Wyorng, once 
the delineation has been verified, it is 
made a part of the mune permit 
document. The reclamation plan is 
then revieed to mmoorporate at least an 
equal type and number of 
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jurisdictional wetlands. Section 404 
does not cover functional wetlands 
They may be restored as required by 
the surface managing agency fon 
pubbc land) or by the private 
landowner. There is no public land 
included im the Horse Creek LBA 
Tract 


ACC compieted a wetlands inventory 
of the Horse Creek LBA Tract and it 
was submitted to COE on March 15, 
1999. Of the 3,187 acres surveyed, 
15.3 acres cf marsh, 41.2 acres of wet 
meadow, and 1.3 acres of open water 
were delineated 


3.9 Vegetation 


ACC completed a vegetation baseline 
study on the existing permit area 
1978 and 1979. The baseline study 
bu.ler area encompassed § the 
southern portion of the Horse Creek 
LBA Tract The vegetation 
communities in this area were 
delineated, mapped, and sarnpied in 


Table 3-6 


accordance with the current 
WDEQO/LOD Guideline 2. In 1997 
and 19968, preliminary vegetation 
communities were dchncated and a 
preiminary vegetation map was 
completed for the remaimder of the 
Horse Creek LBA Tract. Final studies 
m the tract and buffer area will be 
( teted in 1999 in accordance with 
WDEQ/ UQOD Rules and Regulations in 

aration of a revision to the ACC 
mine permit. The study areas for this 
vegetation study include the LBA 
tract and a buffer area around the 
tract sufficient to mine and reclaim 
the tract as a part of the cxisting 
mine vperation 


A total of six vegetation types have 
been preliminarily identified and 
mapped within the Horse Creek LBA 
Tract. Table 3-6 presents the acreage 
and percent of the area eacompassed 
by cach vegetation type within the 
LBA tract and buffer ares. The 
vegetation types are: Blue Orama 
Upland, Blue Grama Upland/Bm 


Vegetation Types identified and Mapped within the Horse Creek 


LBA Tract and Buffer Zone 
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Sagebrush, Blue Grama Roughland, 
Grassy Bottom, Silversage Lowland, 
and Treated Grazing Land. These 
vegetation types are described as 
follows: 


The Blue Grama Upland vegetation 
type is the largest mapping unit 
identified within the Horse Creek LBA 
Tract, occupying appt »ximately | 967 
acres, or 51 percent of the LBA tract. 
This mixed grass vegetation type 
typically occurs in upland positions 
throughout the study area. This 
vegetation type occupies the 
moderately deep to deep, level to 
somewhat sloping loam, clay loam, 
and sandy loam soils. Major 
perennial species include: blue gama 
(Bouteloua gracilis), western 
wheatgrass (Agropyron § smithii, 
needic-and-thread grass (Stipa 
comata), and plains pricklypear 
(Opuntia polyacantha). This type 
intersperses with the Blue Grama 
Roughland and Blue Grama 
Upland/Big Sagebrush vegetation 
types. Annual grasses also appear to 
be abundant within this type, with 
cheatgrass brome (Bromus tectorum) 
commonly observed. 


The Blue Grama Roughland is the 
second largest mapping unit 
comprising approximately 1,286 
acres, or 33 percent of the tract. This 
type is a heterogenous group of 
communities of the other vegetation 
types which are too small and 
irregular to map individually. It 
occurs on gently sloping to nearly 
vertical eroded upland drainages 
which are characterized by small, 
irregular topographic and _ soil 
variations. Soils locally range from 


shallow to deep and from clay loam to 
sandy loam to undeveloped rock 
outcrops. Small clay areas are nearly 
bare of any vegetation due to high 
sodium or salt content. Depending 
upon the soil, this heterogenous 
vegetation type commonly 
intersperses with and contains small 
inclusions of the Blue Grama Upland, 
Blue Grama Upland/ Big Sagebrush, 
and Grassy Bottom vegetation types. 
Inclusions of the Grassy Bottom type 
along the narrow drainage bottoms 
which are too small to map are also 
found within this type. Predominant 
species include blue grama, western 
wheatgrass, needie-and-thread grass, 
big sagebrush, birdsfoot sagegrass 
(Artemisia peditifidaj, buckwheat 
(Erogonum spp.}, plains prickly pear, 
and saltbush (Atriplex spp.). 


The Blue Grama  Upland/Big 
Sagebrush type occurs on uplands 
and within shaliow draws in the 
northern and western portions of the 
study area. This type comprises 
approximately 296 acres, nearly eight 
percent of the tract. This vegetation 
type occu_.es the moderately deep to 
deep, level to somewhat sloping loam 
and sandy loam soils. This type 
intersperses extensively with the Blue 
Grama Upland vegetation type and 
may be characterized as Blue Grama 
Upland vegetation with scattered to 
occasionally dense patches of 
sagebrush. Predominant species are 
big sagebrush (Artemisia tridentata), 
western wheatgrass, prairie junegrass 
(Koelena macrantha), Sandberg 
bluegrass (Poa secunda), and neediec 
and-thread grass. Cheatgrass brome 
is Commonly observed in this type. 
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The Grassy Bottom vegctation type 
occurs in the drainage bottoms along 


Horse Creek and within the smaller 
ephemeral drainages. This vegctation 
type is found on typically moderate to 
deep clay loams, loams, and sandy 
loams. Predominant species include 
western wheatgrass, Kentucky 
bluegrass, and Sandberg blucgrass 
Annual grasses, including cheatgrass 
and Japanese brome (Bromus 
japorucus), were also observed. This 
type encompasses about 96 acres, or 
2.5 percent of the tract. Located 
within the Grassy Bottom vegctation 
type are jurisdictional wetlands, 
compricing an additional 15.3 acres 
of marsh. 41.2 acres of wet meadow, 
and 1.3 acre of open water. These 
cover types are discussed in the 
section on Jurisdictional Wetlands 
{Section 3.8) and are not considered 
vegetation types for sampling 
purposes under WDEQ/LOD 
regulations. 


The Silversage Lowland is found on 
large alluvial terraces located along 


Antelope Creck. Silversage is found 
to a lesser extent in the southern 
portion of the Horse Creck drainage, 
although this species appears to have 
been locally eradicated. This type is 
found on about 93 acres, or about 
two percent of the tract. The 
Silversage Lowland vegetation type 
occurs on the deep level to sloping 
sands, loams, and sandy loams which 
are developing in stream-laid 
alluvium. The dominant species in 
this type include silver sagebrush 
{Artemisia cana), needic-and-thread 
grass, western wheatgrass, and bluc 
grama Scattered clusters of 
cottonwood trees (Populus deltoides) 


are included in this type. This type 
show's heavy grazing use as evidenced 
by prevalent weedy species 
Adjoining vegetation types are the 
Grassy Bottom and Bluc Grama 
Roughlands vegetation types 


Treated Grazin~ Land is present on 


the western portion of the Horse 
Creek LBA Tract The area was 
burned in 1993 in order to cradicate 
the big sagebrush and is currently 
comprised primarily of typic Blue 
Grama Upland vegctation. This arca 
occupies about 54 acres, or 1.4 
percent of the LBA tract 


Threatened, Endangered, and 
Candidate Plant Species 


The Endangered Species Act (16 
U.S.C. 1531-1543) protects plant and 
animal species that are listed as T&E 
as well as their critical habitats 
Endangered species are defined as 
those that are in danger of extinction 
throughout all or a _ significant 
portion of their range. Threatened 
species are those that are likely to 
become endangered in the foreseeable 
future throughout all or a significant 
portion of their range. An additional 
classification--candidate species 
(formerly Category 1 candidate 
species)--includes species for which 

the USFWS has sufficient data to list 
as T&E but for which proposed rules 
have not yet been issued 


In June 1995, a preliminary survey of 
the area by biologists from the USFS, 
USFWS and BLM drtermined that 
potential habitat existed along Horse 
Creek for Ute Ladies-tresses 
(Spirranthes diluwvialis), a_ listed 
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threatened plant species. In July 
1995, ACC contracted the Nature 
Conservancy's WYNDD to conduct a 
survey of the previously issucd 
Antelope LBA tract to determine if Ute 
Ladies-tresses was present along 
Horse Creck from just below the 
confluence of Horse and Antelope 
Creeks north 0.5 mi to approximately 
the middie of Section 26. No 
populations of this species were 
found, probably duc to clayey rather 
than sandy soils and to the lack of 
alluvial benches. In addition, the site 
has higher vegetative cover than most 
Spiranthes sites. In the Decision 
Record for the Antelope LBA (signed 
7/10/96), both USFS and BLM 
recommended that additional 
scarches be conducted on the 
Antelope LBA tract for Ute Ladies- 
tresses prior to mining. 


In September 1997, a computerized 
database search for T&E plants was 
conducted by WYNDD for the Horse 
Creek LBA Tract plus a one-mile 
buffer. No populations of Spiranthes 
were identified within the LBA tract or 
buffer area. In September 1998, 
Horse Creck and its main tributaries 
were surveyed north from the middie 
of Section 26 (where the WYNDD 
survey stopped) through Sections 22 
and 23 and 0.25 mi into Sections 15 
and = 14. No individuals or 
populations of Ute Ladies-tresses 
were found. Surveys for this species 
and other plant species of special 
concern were conducted during the 
vegetation baseline study which was 
completed in summer 1999. Again, 
no T&E or candidate plant species 
were found 


3.10 Wildlife 


3.10.) Wildlife Resources 


Background information on wildlife in 
the vicinity of the LBA tract was 
drawn from several sources, 
including: tie EA for the Antelope 
Coal Lease Application (BLM 1995); 
the EIS for the Powder River and 
Thundercloud coal lease applications 
(BLM 1998); the EIS for the North 
Rochelle Coal Lease Application (BLM 
1997); a Wyoming WYNDD search 
(The Nature Conservancy 1998); 
WGFD and USFS records; and 
personal contacts with WGFD, 
USFWS, and USFS biologists. 
Portions of the LBA tract were 
formerly USFS surface, managed as 
part of the TENG. Thus, USFS data 
on a number of species were available 
for the lease vicinity. 


Site-specific data for a portion of the 
proposed lease were obtained from 
sources including WDEQ/LQD permit 
applications and annual reports for 
nearby coal mines. Baseline and 
monitoring surveys cover large 
perimeters around cach mine's permit 
area. Consequently, a substantial 
part of the LBA tract has been 
surveyed during annual wildlife 
monitoring for the Antelope Mine. 
Areas adjacent to tive LBA tract were 
also partially covered during 
monitoring for North Antelope Mine. 
The entire LBA tract has undergone a 
wildlife survey which was completed 
in March of 1999 


The LBA tract and adjacent area 
consists primarily of heavily dissected 
uplands Topography is mostly 
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sloping to steeply sloping, with icvel 
to rolling areas being quite limited. 
Rough breaks habitat dominates the 
tract, particularly along Horse Creek 
and associated draws. This habitat is 
characterized by steep, sparscly- 
slopes support limited areas of 
upland grassland and sagebrush- 
grassiand habitats. Bottomland is 
found along drainage channels in the 
LBA. All streams on the LBA tract 
are ephemeral or intermittent; the 
only ponds on the area are some 
persistent pools in creek channels. 
The only trees on the tract are 
cottonwood stands along Antelope 
Creek and isolated trees in other 


drainages. 

3.10.2 Big Game 

Three big game species occur in the 
vicinity of the LBA: pronghorn 
{Antilocapra americana), mule deer 
fOdocoileus hemionus), and whitc- 
The WGFD has classified the entire 
tract as yearlong pronghorn range. 
The vast majority of the tract is 
classified as yearlong deer range; the 
extreme southeast corner of the LBA 
is considered winter/yearlong deer 
range. No crucial big game habitat or 
migration corridors are recognized by 
the WGFD in this area. 


Pronghorn are, by far, the most 
common big game species in the area. 
The LBA tract is within pronghorn 
antelope Hunt Area 27, part of the 
Lance Creek Herd Unit. The WGFD 
estimated the 1998 post-season 


approximately 25,000-30,000; the 
herd objective is 27,000. 


Winter pronghorn population trends 
in the vicinity of the proposed lIcase 


have been tracked during monitoring 
at Antelope and other nearby mines. 
The LBA is in the southwest portion 
of a survey block, over 225 mi’ in 
size, that has been surveyed annualiy 
from 1994 through 1998. Results 
from those surveys indicate that 
pronghorn density in the survey block 
has been roughh six to seven 
animals/mi’ except in 1996. During 
that year, regional numbers were 
temporarily depressed, presumably 
due to a disease outbreak in fall 
1995. In the winter that followed, 
pronghorn density was approximately 
four animals / mi’. 


Pronghorn density within two miles of 
the LBA (a 48-mi’ area) has been 
consistently lower than that of the 
larger survey area. From 1994 
through 1998, density ranged from 
two to five animals/mi’. The 
differences are probably due to the 
habitat characteristics of the 
proposed lease. During the winter 
surveys, the majority of pronghorn 
were observed in sagebrush- 
grassiand and grassland habitats. 
These habitats occupy a small portion 
of the LBA tract in comparison to 
rough breaks. During all seasons, 
pronghorn tend to favor level to 
rolling lands and avoid rough breaks. 


Mule deer are present in the vicinity 
of the LBA tract in relatively low 
numbers year-round. The tract is 





pronghorn population to be divided between Hunt Area 10 of the 
Thunder Basin Herd Unit (north of 
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Antelope Creek) and Hunt Arca 167 of 
the Lance Creek Herd Unit (south of 
Antelope Creck). The WGFu 
estimated the 1998 post-season mule 
deer population im Hunt Arca 10 at 
approxim ucly 15,000, somewhat over 
the objective of 13,000 The 
estimated population in Hunt Arca 
167 was roughly at the objective of 
18,000. Ground counts from mine 
monitoring data show that mule deer 
numbers in the vicinity of Antelope 
Mine (and, thus, the LBA tract) have 
been gencrally stable over the past 
few years. Mule deer use all habitats, 
although they favor rough breaks and 
the riparian bottomland along 
Antelope Creek. 


White-tailed deer are not managed 
separatcly by WGFD; they are 
included with mule deer as part of the 
Thunder Basin Herd Unit. White- 
tailed deer are infrequently recorded 
in the vicinity of the proposed icase. 
Incidental observations are generally 
confined to the Antelope Creck 
niparian corridor. 


A small, isolated population of clk 
(Cervus elaphus) resides in the 
Rochelle Hills, northeast of the 
proposed lease. No recognized clk 
herd units are located in the 
immediate vicinity of the LBA, and no 
elk heve been recorded on or near the 
L'3A tract. 


3.10.3 Other Mammals 


A variety of small and medium-sized 
mammal species occur in the vicinity 
of the LBA tract These include 





vulpes}, striped skunk (Mephutis 
mephatis}, raccoon (Procyon iotor}, 
muskrat (Procyon lotor| and beaver 
(Castor canadensts} Prey specs 
include rodents (such as mice, voles, 
chipmunks, and praine dogs) and 
lagomorphs (j{jackrabbiis and 
cottontails) 


A number of raptor species are known 
to nest in the PRB. Habit: t is limited 
for those species that nest exclusively 
in trees or on cliffs, but several 
species are adapted to nesting on the 
ground, on creek banks, buttes, or 
rock outcrops. Figure 3-8 shows the 
locations of 40 raptor nests that are 
known to exist within two miles of the 
LBA tract. Most nests are those of 
ferruginous hawks (Buteo regalis), 
or golden cagies (Aquila chrysaetos), a 
few belong to great horned owls (Bubo 
virgiuanus) or burrowing owls (Athene 
cuniculariaj. Detailed data on thos: 
raptor nests can be found in the 
Antelope and North Antelope mines’ 
1997 annual reports to WDEQ/LOD, 
which are included by reference into 
this EIs. 


Only three t aptor nests are located on 
the proposed lease; two golden cage 
nests (of a single pair) and one great 
horned ow! nest. The golden cagic 
pair has been regularly active and the 
subject of intensive monitoring and 





predators «= ‘urbearers, such as mitigation efforts since 1980. The 
coyote (Ca: ins), red fox (Vulpes great horned owl nest is in a territory 
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Figure 3-6 Raptor Nests, Black Tailed Prairie Dog Towns and Mountain Plover Use Areas within and 
adjacert to the Horse Creek LBA Tract 
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that was active in five of the cight 
years from 1990 through 1997. All 
three nests are included in the raptor 
mitigation plan developed for the 
existing Antelope Mine. That plan 
has been approved by the USFWS 


and WDEQ/LOD. It will be updated 
to include the LBA tract if it 1s leased 


3.10.5 Game Birds 


The only ¢ «me birds known to occur 
in the vicinity of the LBA are 
mourning doves (Zenaida macroura), 
sage grouse (Centrocercus 
urophasiauns), and turkeys (Me’eagris 
gallopavo). Mourning doves are 
relatively common in the vicinity of 
the proposed lease, particularly near 
areas with trees and water sources. 
This species is a common summer 
resident in Wyoming. 


Sage grouse habitat 
throughout Wyoming and is 
characterized by an interspersed 
mosaic of sagebrush and grassland. 
During all seasons, sage grouse use 
sagebrush for cover and forage. 
During spring, sage grouse gather on 
traditional breeding grounds (licks), 
which are typically open areas in level 
to rolling terrain surrounded by 
denser sagebrush cover. WGFD 
considers the area within two miles of 
a lek to be nesting habitat. The 
majority of the LBA tract was 
searched for icks in 1997, during 
annual wildlife monitoring studies for 
the Antelope Mine. No icks were 
found on the proposed lease, and 
there are no records of any icks on 
the area. The nearest known Ick is 
five miles southeast of the tract 
Because the tract is heavily dissected 


occurs 


by draws and dominated by sparsely. 
vegetated rough breaks, very littic 
typocal sage grouse habitat cxists on 
the area. No sage grouse have been 
documented in any scason on or ncar 
the adjacent Antelope Mine during 
annual monitoring 


Turkeys hk * occasonally been 
observed a. “sg Antelope Creek, 


generally casi of the LBA tract. No 
recent observations have been 
recorded 

3.10.6 Other Avian Species 


Habitats on the LBA tract would be 
expected to support a limited suite of 
avian species. Baseline studies at 
nearby mines show that sagebrush 
grasslands and clay rough breaks of 
the serm-arid northern Great Plains 
typically possess limited avian 
diversity. Common species in such 
habitats include Brewer's (Spizella 
breweri), vesper (Pooecetes 
gramineus), and lark sparrows 
(Alauda arvensis); horned ilarks 
(Eremophila aipestris); western 
meadowlarks (Sturnella neglecta), and 
lark buntings (Calamospiza 
melanocorys). Species richness is 


generally greatest in habitats with 
water and/or trees. The small 


amount of riparian bottomland along 
Antelope Creek would be expected to 
harbor the greatest variety of species 
of any habitat on the lease. Species 
attracted to such habitat include 
eastern (Tyrannus tyrannus) and 
western (Tyrannus verticalis) 
kingbirds, yellow warb’ ers (Dendroica 
petechia), Brewer's (Eurhagus 
cyanorephalus) and _ red-winged 
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(Agelams phoeruceus) blackbirds, and 
various woodpeckers 


Waterfow! and shorcturd habitat im 
the vacemuty of the LAA tract ss lemuted 
to small stock reservoirs and mune 
reservoirs and bottomland along 
Antelope Creck and its tributaries 
The tract steclf lacks any reservoirs 
Common dabbling duck and 
shorebird species are known to occur 
in srnall murmbers on and near the 
adjacent Antelope Mince, but very little 
nesting activity has been 
documented. Lack of deep water 
habitat or extensive water sources on 
or near the LBA tract limits the 
species diverssty of these fauna and 
precludes »:1\ icant production 


3.10.7 Fishes 


Aquatic habitat is extremely limited 
em the proposed iease. Antelope 
Creek is an intermittent stream in the 
reach where it crosses the lease; 
Horse Creek, the other principal 
drainage, is entirely ephemeral 
Some persistent pools do exist in 
creck channels, but flow in the 
drainages gencrally ceases after 
spring or carly summer. Baseline 
aquatic studies for Antelope Mine 
covered Antelope Creek and lower 
Horse Creek. No fish were found on 
Horse Creek, and only three common 
species were found at the upper 
sampling station on Antelope Creek, 
in the vicinity of the lease. These 
were the sand shiner (Notropis 
stramineus), fathead minnow 
(Pimephales promelas), and plains 
kilifish (Pundulus zebrinus); species 
tolerant of intermittency or adapted to 
shallow, sandy streams 


3.10.8 Speocs of Concern 


Species of concern for the Horse 
Creek LBA include fedcrally-lsted 
T&E species, candedates for federal 
sting and MBHFI! 


3.10.8.) TRE Specoes 


A list of T&E and candidate wildlife 
species potentially occurring im the 
lease areca is provided in Table 3-7 
Observation records for the LBA 
vicinity were collected from the 
WYNDD (The Nature Conservancy 
1998), WGFD (1997), USFS records, 
mine permit apphlcations, and annual 
wildlife monitoring reports for coal 
mines near the LBA tract. (T&E 
surveys specific to the proposed lease 
have not yet been conducted, but 
during the wildlife survey undertaken 
for the LBA tract no T&E species were 
observed). 


Federally-listed animal species 


potentially occurring on the LBA tract 
are the black-footed ferret 
(endangered), bald cagie (threatened), 
and peregrine falcon (endangered) 
(USFWS written communication 
8/12/98). Two candidate animal 
species, the mountain plover and 
swift fox, could occur on the LBA 
tract. Preble’s meadow jumping 
mouse, now listed as threatened, was 
not included as potentially present in 
the area by USFWS (written 
communication 8/12/98). The Horse 
Creek LBA Tract is not within the 
recognized historical or present 
distribution of this subspecies 


The black-footed ferret was once 
distributed throughout the high 
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Table 3-7. Threatened, Endangered, and Candidate Wildlife Species and 
Their Potential Occurrence within the Horse Creck Lease Arca 








Common Name Scientific Name Status Expected 
Occurrence 
Mammals 
Black -footed Mustela ragnpes Endangered Potential resident 
ferret in praine dog 
colonies 
Swift fox Vulpes velox Candidate Potential resident 
Birds 
Peregrine falcon Falco peregrinus Endangered Migrant 
Bald cagie Hahaeetus Threatened Common winter 
leucocephalus resident 
Mountain Charadrus montanus Candidate Summer resident, 
plover breeder 





plains of the Rocky Mountains and 
the western Great Plains. Prairie 
dogs are the main food source oj 
black-footed ferrets, and few ferrets 
have historically been collected away 
from prairie dog colonies. In July 
1998, the National Wildlife Federation 
petitioned the USFWS to have the 
black-tailed prairie dog declared a 
threatened species. USFWS must 
now make a decision on that request. 


No prairie dog colonies exist on or 
adjacent to the LBA tract, but some 
occur within a few miles (see Figure 
3-8). Some of these colonies have 
been surveyed for ferrets § in 
conjunction with mine permit 
applications or prior to mining 
disturbance. The USFS conducted 
surveys on all prairie dog colonies on 
the TENG throughout the 1980s. The 


only evidence of black-footed ferret 
presence resulting from any survey in 
the region was a single skull collected 
in 1979 in a praine dog colony 
roughly three miles cast of the LBA 
tract. That colony is no longer active. 


Bald cagies are relatively common 
winter residents in the PRB. 
Wintering birds roost communally in 
wooded canyons or riparian groves. 
During the day, they disperse widely 
to forage, often feeding on carrion. 
The only suitable roosting habitat on 
or near the LBA tract would be 
cottonwood stands along Antelope 
Creek. However, no bald cagic roosts 
have been documented along the 
creek in the vicinity of the proposed 
LBA tract. The nearest communal 
bald cagle roosts are over six miles to 
the cast and southwest of the LBA 
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tract. No unique or concentrated 
sources of carnon or prey occur on 
the tract, so foreging bald cagics 
would not be attracted to the area in 
great numbers. A few isolated bald 
cagic nesting attempts have been 
recorded in the region, but none have 
been near the LBA tract 


Perecrine falcons feed almost 
exclusively on birds, especially 
waterfowl. Peregrines nest on high 
cliffs, generally near a substantial 
water source. No suitable nesting 
habitat for peregrine falcons cxists on 
or near the LBA tract, and no unique 
source of prey is available to attract 
them to the area. Peregrine falcons 
have been observed in the vicinity of 
Antelope Mine (and, thus, the LBA 
tract) twice during the 16 years from 
1982 through 1997 


The mountain plover is a candidate 
species summering in the high, dry 
short-grass plains cast of the Rocky 
Mountains In some areas this 
species seems to preferentially occupy 
prairie dog colonies. Most obser- 
vations on TBNG lands have been 
associated with praine dog colonies 
However, a study of mountain plovers 
on and near Antelope Mine (Parrish 
1988) showed birds occupying areas 
both on and off colonies. Parrish 
noted that mountain plover nests 
were found in areas of short (<4") 
vegetation on slopes of less than three 
percent; and concluded that any 
short-grass, very short shrub, or 
cushion plant communities could be 
considered potential nesting habitat 
Under those criteria, much of the LBA 
tract is too steep to be considered 
ideal mountain plover habitat 





Mountaim plover use areas im the 
weinity of Antelope Mine were 
dientiied during a 2-year contract 
study by the USFWS Cooperative 
Wildiiic/PFishenes Research Unit m 
Lararmc, Wyoming (Parrish 1988) 
Small portions (totaling less than ten 
acres) of two identified use areas 
overlap the LBA tract (Figure 3-5) 
Subsequent to the USFWS study, use 
areas on and near Antelope Mine 
have been surveyed annually during 
wildlife monitoring. This includes the 
two use areas, #11 and #12, that 
overlap the LBA tract. Plovers were 
last observed on those use arcas im 
1989 and 1984, respectively 
However, they have been regularly 
observed in the vicinity of Antelope 
Mine and have nested within two 
miles of the LBA tract 


ACC has developed a habitat recovery 
and replacement plan to mitigate 
impacts of mining on mountain 
plovers That plan, which is 
incorporated into ACC's WDEQ/LOD 
mining permit application, has been 
approved by the USFWS. Further 
site-specific surveys of the LBA tract 
will be conducted as part of the 


WDEQ mine permitting process if a 
lease is issued for this tract 


The swift fox, also a candidate 
sper | found east of the Rocky 
? ains from the northern Great 

s south to Texas. In Wyoming, 
ulus species inhabits the castern 
Great Plains grasslands, occasionally 
utilizing agrncultural lands and 
irrigated meadows. Prey includes 
small mammals, insects, and birds 
No recent sightings of swift fox have 
been reported on or near the LBA 
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tract; however, much of the PRB, 
including the LBA tract, is potential 
swift fox habitat. In 1995 and 1996, 
the USFS . »nducted limited surveys 
for swift fox on the TENG using track 
plate routes. Track plates are glass 


plates placed on the ground that 
record an image of an animal's 
footprint. One survey route was 
located roughly ten miles north of the 
LBA tract. No evidence of swift fox 
presence was detected during USFS 
surveys 

310.5.2 Migratory Birds of High 
Federal Interest 

The USFWS has expressed concern 
for 17 avian species or subspecies 
that may occur in the PRB coal 
region. These species have been 


: 


designated MBHFI. Table 3-6 lists 


Obecrved wndmedusls were bhikely 
muagrating through the areca, a8 no 
suitable nesting habitat cursts for 
these species on the LBA trect. As 
drecuseed above, mountam plovers 
were last obeerved withm the 
proposed icase arca in 1989 


None of the other MBHPF! are expected 
to occur or breed on the LBA tract, 
due to lack of approprnate habitat 


3.11 Ownership and Use of Land 


The surface on the Horse Creek LBA 
Tract and the Alternative 2 
configuration is owned by ACC, 
PRCC, Jerry and Barbara Dilts, and 
Ms. Frances Putnam (see Figure 3-9) 


produces from the Late Cretaceous 
Turner Sandstones. Most of the oi! 
and gas rights within the LBA tract 
are federally owned, and most of the 
federal oi] and gas rights are leased 
A pupeline crosses the LAA tract (sce 
Section 3.17 for further discussion of 
transportation facilities) 
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Table 3-6. MBHFI Status in Northeastern Wyoming and Their Expected 
Occurrence on the Horse Creek Lease Arca 

















Reesona) 
Expected 
Records in the Horve Oecurrence 
Species Creek Lease Vicinity’ on LRA Trect 
White pebcan Summer / Nonbreeder Rare /mmgrant Yes 
Dou ble crested Summer/Nonbreeder Uncommon /mugrant Yes 
cormorant 
Canvashack Summer /Nonbreeder Uncommon Yes 
Ferrugmnmous hawk Summer / Breeder Common Yes 
Goldcn eagle Remdent / Breeder Cormmon Yes 
Bald cagie Pemdent / Breeder’ Common in einter Yes 
Osprey Summer /Nonbreeder Rare No 
Prairne falcon Remdent / Breeder Common Yes 
American peregrine Migrant /Nonbreeder Rare Yes 
falcon 
Richardson's merlin Remdent / Breeder Uncommon Yes 
Whooping crane Never Recorded Very Rare No 
Sandhill crane Migrant / Nonbreeder Rare No 
Mountain plover Summer / Breeder Common Yes 
Long tilled curlew Summer / Nonbreeder Rare Yes 
Burrowing ow! Summer / Breeder Uncommon Yes 
Lewis woodpecker Summer / Nonbreeder Rare Yes 


' Compiled from WOFD (1997), for a 1° latitude by 1° longitude block that encompasers 
southern Campbell and northern Converse counties Augmented by mine monitoring 


data from Antelope and adjacent mines 


* Records from Antelope Mine annual midlife monitonng reports Includes Antelope 
Mine permet area plus a one half mile perwneter 


* Prmanty a winter visitor Remdent /Breeder designation based on rare and isolated 
breeding attempts 
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Coal mining ts a Gominant land use 


im the area surrounding the LBA 
tracts. The existing Antelope Mine is 
within a group of six operating 
surface coal mines located im 
southern Campbell and northern 
Converse counties (ece Figure 3-1) 
Coal production at these six mines 
increased by 97 percent between 
1990 and 1997 ifrom about 70 
milhon tons im 1990 to over 138 
milion tons in 1997). Since 1992, 
seven maintenance coal leases have 
been issued within this group and 
apphcations have been subrmtted and 
are being processed for two more 
maintenance tracts im this same 
group, including the LBA being 
evaluated in this EIS (sce Tables |-1 
and 1-2). BLM also received an 
application for a coal lease for a 
potential new mune start (New Keeline 
tract, see Table 1-2) located north of 
the Jacobs Ranch Mine (see Figure |- 
1). This application was reviewed by 
the PRRCT at their April 23, 1997 
public meeting The PRRCT 
recommended that the BLM defer 
action on this application at this time 


The application was subsequently 
rejected without preyudice by the BLM 
Wyoming State Director in a June 13, 
1997 decision 


Converse and Campbell counties have 
no county-wide land use plan, and 
the LBA tract has no designated 
soring classification. The City of 
Gillette/Campbell County 
Comprehenswe Planning Program (City 
of Gillette 1978) provides general land 
use goals and policies for state and 

federal coal leases in ‘he county. The 
Converse County Land Use Man 


(Converse County 1978) docs not 
specifically address coal leasing 


Big game hunting is the principal 
recreational use in the analysis arce 
Land ownership within the PRB is 
largely privatc (approximately 80 
percent), with some private 
landowners permitting sportsmen to 
cross and/or hunt on the land 
Others charge an access fee, and 
sore do not allow any access. There 
has been a trend over the past two 
Gecades towards a substantial 
reduction in lands open and 
reasonably available for hunting. 
Access fees continuc to rise and many 
resident hunters feel these access 
fees are unreasonable. This trend 
has created management probiems 
for the WGFD in their attempt to 
distribute and control harvest at 
optimal levels, as well as to 
sportemen who desire access to 
these animals (WGFD 1996). Due to 
safety concerns, public lands 
contained within an active mining 
area are often closed to the public, 
further limiting recreational use. In 
the PRB, the publicly owned TBNG, 
BLM lands, and state school sections 
(normally Sections 16 and 36) are 


generally open to hunting if legal 
access 1s available 


All of the lands within the LBA tract 
are currently privately owned and 
recreational use is allowed only with 


landowner permission Sport hunting 
im varying Gegrees is conducted on 
the LBA tract. Pronghorn, mule deer, 


and white-tailed deer cocur on and 
adjacent to the LBA tract. Sage 
grouse, mourning dove, waterfowl, 
cottontail rabbit, and coyote may also 
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be harvested in the vicinity, and some 
trapping of red fox may occur. 


Specific details regarding big game 
herd management objectives in the 
project area are contained in the 
Casper and Shendan Region Annual 
Big Game Herd Unit Reports (WGFD 
1998). 


The LBA tract is within pronghorn 
Hunt Area 27, part of the Lance 
Creek Herd Unit which also includes 
Hunt Areas 6, 8, 9, and 29. The 
severe winter of 1992-93 and summer 
drought of 1994 resulted in an 
estimated 39 percent mortality in this 
herd, and WGFD thus reduced the 
number of licenses in 1993 from 
3,000 to 2,000. They issued 2,800 
heenses annually in 1995 and 1996 
and issued 3,200 licenses in 1997. 
WGFD anticipates the pronghorn 
population will continue to grow to 
the post-hunt population objective of 
25,000 to 30,000 (assuming normal 
reproduction and good weather 
conditions). In 1998, hunters 
harvested about 2,425 animals with a 
97 percent success rate and spent 
about 3.0 hunting days per animal 
harvested, generating 7,674 
recreation days during the 1998 
season. In 1998, 2,900 licenses were 
issued. 


The Horse Creek LBA Tract is 
classified as yearlong habitat for 
pronghorn. The Lance Creek Herd 
Unit does not contain any designated 
crucial habitat. Pronghorn are widely 
scattered throughout the herd unit. 


The Horse Creek LBA Tract is in mule 
deer Hunt Areas 10 and 167. Hunt 


Area 10 is in the 1 Sunder Basin Herd 
Unit and Hunt area 167 is in the 
Lance Creck Herd Unit. The WGFD 
estimated the 1998 post-season mule 
deer population in the Thunder Basin 
Herd at approximately 15,000, 
somewhat over the objective of 
13,000. The estimated population in 
the Lance Creek Herd was roughly at 
the objective of 18,000. The WGFD 
has managed this herd for an annual 
harvest of approximately 1,800 deer. 
The hunting season is designed to 
allow the population to grow; 
however, much of the preferred 
habitat in this herd unit occurs in 
drainage bottoms on private land, 
where grazing-related conflicts can 
occur with landowners. The 
population objective may be increased 
in the future if landowner and public 
sentiment allow. In 1998, 1,421 mule 
deer were harvested by 2,630 hunters 
resulting in a 54.0 percent success 
rate. About 6.4 hunter days per 
animal were spent, for a total of 9,154 
recreation days. In 1998, 1,663 mule 
deer were harvested from the Lance 
Creek Herd by 2,586 hunters 
resulting in a 64 percent success 
rate. Hunters averaged 4.9 days per 
animal harvested for a total of 8,126 
recreation days. Most of the Horse 
Creek LBA Tract is classified as 
yearlong deer range; the extreme 
southeast corner of the LBA tract is 
considered winter/yearlong deer 
range. 


The Rochelle Hills Elk Herd is located 
about six miles to the northeast of the 
LBA tract. Although Elk Hunt Area 
113 extends into the tract, very 
limited use of these lands by clk 
occurs; elk favor the ponderosa 
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pine/junmiper woodlands, savanna, 
and steeper terrain habitat in the 
Rochelle Hills, cast of the LBA tract 
This small herd (about 200 clk) is 
lnuunted every two to three years 
Owing to their habituation § to 
humans, these cik provide a 
Significant amount of non- 
consumptive recreational use 
Landowners appear tolerant of the 
elk, and the WGFD will likely increase 
the population objective in the future. 
These clk are dispersing from the 
designated herd unit boundary, 
possibly due to density-dependent 
population factors related to limited 
habitat. 


White-tailed deer have been seen 
occasionally in the vicinity of the LBA 
tract, but they are not common. 
White-tailed deer are managed as 
part of the Thunder Basin Herd Unit, 
an area which extends from the 
Montana border through Gillette, 
Moorcroft, Newcastle, and south to 
Lusk and Douglas. White-tailed deer 
are not managed separately in this 
herd unit, but generally are included 
in the management of the 
corresponding mule deer herd units. 
White-tailed deer use is concentrated 
in mnparian areas, which are 
predominantly privately owned. 
Doe/fawn licenses are therefore 
allocated to reduce grazing conflicts 
on private land in specific areas. 


Public fishing opportunities are 
extremely limited in the PRB. Only 
one fishery exists in the gencrai 
analysis area: Little Thunder Creck 
supports channel catfish and a 
variety of nongame fish. No fisheries 
exist on the LBA trac. 





3.12 Cultural Resources 


Cultural resources, which are 
protected under the National Histornc 
Preservation Act of 1966, are the 
nonrenewable remains of past human 
activity. The PRB appears to have 
been inhabited by aboriginal hunting 
and gathering people for more than 
11,000 years. Throughout the 
prehistoric past, the arca was used by 
highly mobile hunters and gatherers 
who exploited a wide varicty of 
resources 


The general chronology for aboriginal 
occupation (dated as years before 
present |B.P.|) is: 


the Paleoindian period (1 1 ,000- 
7,500 years B.P.), 

the Archaic period (7 ,500- 1,800 
years B.P.), 

the Prehistoric period (1,800- 
400 years B.P.), 

the Protohistoric period (400- 
200 years B.P.), and 

the Historic period (200-120 
years B.P.). 


The Paleoindian period includes a 
series of cultural complexes identified 
by distinctive large projectile points 
(spear points) often associated with 
the remains of large, now-extinct 
mammals (mammoth, bison, camel, 
etc.). The Archaic period is 
characterized by a range of smaller 
side-notched, stemmed, or corner- 
notched projectile points and by more 
generalized subsistence pursuits 
including the gathering of plant 
resources. This lifeway continued to 
the late Prehistoric period, which is 
marked by a technological change 
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from dart projectiles to the bow and 
arrow and by the appearance of 
late Prehistoric periods, the PRB was 
occupied by small bands of hunters 
and gatherers whose movements were 
determined to a large degree by 
seasonal and environmental changes 
which influenced the occurrence of 
subsistence resources (BLM 1979). 


Protohistoric and carly Historic sites 
are found in the PRB, including rare 
historic trade goods, sites and routes 
associated with carly trappers and 
military expeditions, and carly 
ranching attempts which date to the 
1880's. A few small coal mining sites 
also exist. 


Historic sites within the analysis areca 
have been recorded as debris scatters 
representing sheepherder camps and 
related activities. No historic trails 
are known or have been recorded on 
the LBA tracts; however, the Bozeman 
Trail crosses the southwestern 
portion of the PRB. 


A Class III cultural resources survey 
is a professionally conducted, 
intensive inventory of a target area, 
designed to locate all cultural 
properties which have surface and 
exposed profile indications. Cultural 
properties are recorded and sufficient 
information collected on them to 
allow evaluation for possible inclusion 
in the NRHP. That determination is 
made by the managing federal agency 
in consultation with SHPO 


Once a Class Ill survey is completed, 
site-specific testing or limited 
excavation is utilized, if necessary, to 


gather additional data which will: 1) 
determine the final evaluation status 
of a site and/or 2) form the basis of 
additional work that will be 
conducted during implementation of 
a treatment plan if the site is cligible 
for the NRHP. A treatment plan is 
then developed for those sites that are 
eligible for the NRHP and are within 
the area of potential effect. 
Treatment plans are implemented 
prior to mining and can include such 
mitigative measures as avoidance [if 
possibic), large scale excavation, 
complete recording, Historic American 
Building Survey/Historic American 
Engineering Record documentation, 
archival research, and other 


acceptable scientific practices. 


Numerous Class III cultural resource 
inventories have been conducted by 
ACC for lease expansion areas 
adjacent to the Antelope Mine. These 
inventories were conducted in 1981, 
1996, 1997 and 1998. The 
inventories cover the entire LBA area 
and a buffer zone that would include 
all disturbance assuming the area is 
mined as a maintenance tract for the 
existing adjacent mine. 


Thirty-six sites and at least ten 
isolated finds have been identified by 
surveys conducted in the Horse Creek 
LBA Tract and buffer zone in both 
Campbell and Converse Counties. 
Seventeen of these sites are in 
Converse County, while nineteen sites 
are in Campbell County. Additional 
sites are present immediately outside 
the LBA tract. All portions of the 
Proposed Action area and all but forty 
acres of the Alternative 2 option have 
been subject to Class Ill inventory 
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and SHPO consultation on site 
evaluations. 


In Converse County, the following 
sites were recommended cligibic: 
4800441; 494; 495; and 516. Sites 
4$8C0485;, 487; and 496 were 
Originally classified as of 
undetermined eligibility. These seven 
sites were subjected to additional 
data recovery actions (testing, data 
recovery, etc.) in 1982, resulting in 
determinations of ‘no adverse effect 
(SHPO correspondence 10 August 
1988, Deputy SHPO Thomas E. 
Marceau to OSM Roger Peterson). All 
remaining sites have been 
recommended not eligible: 48CO458; 
459; 460; 461; 463; 466; 489; 490; 
2221 and 2222. 


In Campbell County, the following 
sites have been recommended cligiblie: 
48CA3030 and 3067. No sites are of 
undetermined § cligibility, and 
seventeen sites have been determined 
not cligible: 48CA660; 1669; 2959; 
3029; 3031; 3032; 3033; 3034; 3065; 
3066, 3068; 3069; 3094; 3095; 3096; 
3098; and 3099. Sites immediately 
outside the LBA boundary include 
48CA884; 885; 1547; 2892; 3100 and 
3101; of these, 48CA2892 is 
recommended for protective 
stipulations or mitigation. 


Table 3-9 summarizes the 
distribution of cultural sites by type. 
Sites 48CA3095 and 3096 contain 
both prehistoric and historic cultural 
elements 


Data recovery plans are required for 
those sites recommended cligible to 
the National Register following testing 





and consultation with the SHPO. 
Until full consultation has occurred, 
identifying the sites for mitigation or 
release, sites recommended cligibie or 
of undetermined chgibility must be 
protected 


3.13 Native American Consultation 


Native American heritage sites can be 
classified as prehistoric or historic. 
Some may be presently in use as 
offering sites, fasting or vision quest 
sites and selected rock art sites. 
Other sites of cultural interest and 
importance may include rock art 
sites, tepee rings, and various rock 
features, fortifications or battle sites, 
burials, as well as locations which are 
sacred or part of the oral history and 
heritage that have no man-made 
features. No Native American 
heritage sites have been identified to 
date. 


There are presently no documented 
Netive American sacred sites in the 
gencral analysis area. However, the 
position of the area between 
mountains considered sacred by 
various Native American cultures (the 
Bix Horn Mountains to the west, the 
Black Hills to the cast, and Devils 
Tower to the north) creates the 
possibility of existing locations which 
may have special religious or heritage 
significance to Native American 


groups. 


Native American tribes consulted at a 
general level for the 1995-1996 draft 
Buffalo Resource Area RMP. The 
Crow, Northern Cheyenne, Eastern 
Shoshone, Northern Arapaho, and 
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Table 3-9. Sites and Isolated Finds in the Class III Cultural Resource 
Inventory of the Horse Creek LBA Tract and Buffer Zone. 





Prehistoric sites: 


48CA660,; 884; 2892; 3030; 3066; 3067; 3068; 


3069, 3098; 48C0441; 459; 466; 487; 516; 2222; 


48CABBS; 1669; 2959; 3029; 3031; 3032; 3033; 


3034, 3065; 3094; 3095; 3096; 3100 
48C0460, 461; 463: 485; 489; 490,494; 495; 496; 


Campsites. 
Lithic Sites: 
2221 
Quarries: 48C0458 
Cairns: 48CA1547; 3064 
Isolated Finds: 9 lithic items 
Historic sites: 


Sheepherder’s camp: 48CA3099 


Trash scatter: 48CA3096; 3101 
Cairn: 46CA3095 
Isolated Finds: 1 bottle 


Multicomponent Sites: 


Oglala Sic ux tribal governments and 
representatives received scoping 
notices requesting information on 
any concerns they have relating to 
this lease application. These tribal 
governments and representatives 
were sent certified letters providing 
them with information about the 
location of the LBA tract and known 
sites on this tract. Their help was 
requested in identifying potentially 
significant religious or cultural sites 
on the LBA tract to support a leasing 
decision on the tract. 





48CA3095; 3096 


3.14 Paleontological Resources 


The formations exposed on the 
surface of the PRB are the 
sedimentary Eocene Wasatch and 
Paleocene Fort Union formations, 
which are both known to contain 
fossil remains. Some paleontological 
surveys have been conducted in the 
PRB. Vertebrate fossils that have 
been described from the Wasatch 
Formation in the PRB include fish, 
turtle, champosaur, crocodile, 
alligator, and mammal specimens. 
The Fort Union also contains fossils 
of plants, reptiles, fish, amphibians, 
and mammals. No significant 
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palcontological localities have been 
recorded on federal lands near the 
LBA tract. 


Four palcontological surveys have 
been conducted in the vicinity of the 
Horse Creek LBA Tract, and no 
vertebrate fossils have been identified 
in the Wasatch Formation. The 
surveys concluded that no 
scientifically significant fossils had 
been found in the Fort Union 
Formation and that it was unlikely 
that this situation would be different 
in the Horse Creek LBA Tract based 
on known conditions of deposition 
and fossil preservation. As a result, 
BLM has concluded that no further 
literature, records or field surveys 
need to be completed prior to surface 
disturbance because the likelihood of 
impacting significant fossils is small. 


3.15 Visual Resources 


Visual sensitivity levels are 
determined by people's concern for 
what they see and the frequency of 
travel through an area. Landscapes 
within the general analysis areca 
include rolling sagebrush and 
short-grass prairie, which are 
common throughout the PRB. 
Existing surface mines form a nearly 
continuous band on the cast side of 
Highway 59 from Gillette south about 
50 mi. Other man-made intrusions 
include ranching activities (fences, 
homesteads, livestock), oil and gas 
development (pumpjacks, pipeline 
ROW's), transportation facilities 
(roads and railroads) and clectric 
power transmission lines. The 
natural scenic quality in the 
immediate lease areca is fairly low 


because of the industrial nature of 
the adjacent cxisting mining 


operations. 


The Antelope Mine facilities and some 
mining activity are currently visibic 
from County Road 37. This would 
also be true for the LBA tract. 


For management purposes, BLM 
evaluated the visual resources on 
lands under its jurisdiction in the 
Buffaio and Platte River Resource 
Area KMPs. The inventoried lands 
were classified into VRM classes. 
These classifications range from I to V 
as follows: 


Class | - Natural ecologic changes 
and very limited management 
activity is allowed. Any contrast 
(activity) within this class must not 
attract attention. 


Class Il - Changes in any of the 
basic clements (form, line, color, 
texture) caused by an activity 
should not be evident in the 
landscape. 


Class Ill - Contrasts to the basic 
elements caused by an activity are 
evident but should remain 
subordinate to the existing 
landscape. 


Class IV - Activity attracts attention 
and is a dominant feature of the 
landscape in terms of scale 


Class V - This classification is 
applied to areas where the natural 
character oj the landscape has 
been disturbed up to a point where 
rehabilitation is needed to bring it 
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up to the level of one of the other 
four classifications. 


The lands in the Horse Creek LBA 
area are gcncrally classified as VRM 
Class IV. The existing mining activity 
is visible from most sites on the LBA 
tract. 


3.16 Noise 


Existing noise sources in the areca 
include adjacent coal mining 
activities, traffic on State Highway 59, 
rail traffic, and wind. Studies of 
background noise levels at adjacent 
mines indicate that ambient sound 
levels generally are low, owing to the 
isolated nature of the area. Current 
noise levels in the Horse Creek LBA 
Tract are estimated to be 40-60 dBA, 
with the noise level increasing with 
increasing proximity to active mining 
at the Antelope Mine. Mining 
activities are characterized by noise 
levels of 85-95 dBA at 50 ft from 
actual mining operations and 
activities (BLM 1992b). Figure 3-10 
presents noise levels associated with 
some commonly heard sounds. 


3.17 Transportation Facilities 


Transportation resources in the 
vicinity of the Horse Creek LBA Tract 
include County Road 37 and Antelope 
Road; State Highway 59; the Gillette- 
Douglas rail spur used jointly by the 
Burlington Northern-Santa Fe and 
Union Pacific Railroads; pipelines, 
and local roads and accesses (Figure 
3-11). 


Since the Horse Creek LBA Tract as 
applied for would be an extension of 


the existing Antelope Mine 
operations, the transportation 
facilines and infrastructure would be 
the same as those identified in the 
WDEQ/LOD Mine Permit 525 for 
Term T6 approved on October 29, 
1998, the BLM Resource Recovery 
and Protection Plan approved on 
October 28, 1997, and the BLM 
logical mining unit approved on 
January 1, 1987. 


3.18 Socioceconomics 


The social and economic study arca 
for the proposed project involves 
primarily Converse County and the 
city of Douglas; however it also 
includes Campbell County and the 
cities of Gillette and Wright. The 
residency breakdown of Antelope 
Mine employees is: Douglas (46 
percent), Gillette (31 percent), Wright 
(7 percent) and other Wyoming 
communities (16 percent) (ACC 1998). 
The communities of Douglas and 
Gillette would most likely attract the 
majority of new residents duc to their 
current population levels and the 
availability of services and shopping 
amenities. 


A comprehensive socioeconomic 
profile of the BLM Buffalo Resource 
Area (which includes all of Campbell 
County) was prepared for the BLM 
under contract with the Department 
of Agricultural Economics, College of 
Agnculture, through the University of 
Wyoming s Cooperative Extension 
Service (University of Wyoming 1994) 

The portion of the following 
discussion that deals with Campbell 
County is derived from this report 

Converse County socioeconomic data 
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and additional Campbell County data 
were obtainec from the Wyoming 
Department of Commerce, Wyoming 
Division of Economic Analysis, 
Wyoming Department of Employment, 
Wyoming Economic Development 
Office, and personal communications 
with local community development 
staff. 

2.18.1 Population 

Converse County's population in 
1990 was listed as 11,128, with 5,076 
of the county's residents residing in 
Douglas. According to 1990 census 
data, Campbell County had a 
population of 29,370, with Gillette 
accounting for 17,635 of the county's 
residents and Wright with 1,200. The 
1995 populations of Campbell and 
Converse Counties were 31,668 and 
11,965, respectively, indicating 
increases from 1990 to 1995 of 7.8 
percent (Campbell) and 7.5 percent 
(Converse) (U.S. Bureau of Census 
1996). 


3.18.2 Local Economy 


Coal production, as reported by the 
Wyoming State Inspector of Mines, 
showed the State's coal producers set 
a new yearly production record of 
315.0 million tons in 1998. This was 
an increase of 11.9 percent over the 
281.5 million tons produced in 1997. 
Campbell County coal production (16 
mines) increased by 11.3 percent 
(246.3 million tons to 274.1 million 
tons) from 1997 to 1998, while 
production in Converse County (2 
mines, including Antelope) increased 
by 31.5 percent (17.8 million tons to 
23.4 million tons). The combined 


1998 production from the surface 
coal mines in these two countics was 
94.4 percent of the total production in 
the State (Wyoming Geological 
Survey, Geonotes 61 March 1999). 


In 1997, 24 percent of the total 


employment and 28 percent of the 
total personal income in Campbell 
County were directly attributable to 
mining. In Converse County for that 
year, 11 percent of the employment 
and 16 percent of the total personal 
income were directly attributed to 
mining (Wyoming Department of 
Employment, 1999). 


Approximate tax revenues from coal 
production in Campbell and Converse 
counties are presented in Table 3-10. 
Sales and use taxes are distributed to 
cities and towns within cach county 
and to the county's general fund. 
Severance taxes are collected by the 
state for the removal or extraction of 
resources such as oil, natural gas, 
coal, and trona. The State of 
Wyoming retains approximately 83 
percent of the severance tax, and the 
remainder is returned to the cities, 
towns, and counties. Ad valorem 
taxes, which include property taxes, 
are collected by the county and 
disbursed to schools, cities, towns, 
the state foundation, and various 
other subdivisions within the county. 
Mineral royalties are collected on the 
amount of production and the valuc 
of that production. The current 
royalty rate for federal coal leases is 
12.5 percent, with half of this revenue 
returned to the state. Additional 
sources of revenue include icase 
bonus bids (also split with the state) 
and annual rentals that are paid to 
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Table 3-10. Estimated 1999 Fiscal Revenucs from 1998 Coal Production in 
Campbell County and Converse County 
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the federal government. The total 
fiscal benefit to the State of Wyoming 
from coal mining in the PRB has 
recently been estimated at $1.10/ton 
of coal mined (University of Wyoming 
1994). 


Nationally, the mincrals industry is 
1.3 percent of the GNP. In Wyoming, 
the minerals industry (including oil 
and gas) is 31 percent of the GSP, 
which makes it the largest sector of 
the Wyoming economy. Coal mining 
alone accounts for 9 percent of the 
Wyoming GSP (Wyoming Dept. of 
Administration and Information 
March 1999). 


3.18.3 Employment 


Coal mining has changed a great deal 
since the 1970's, and new 
technologies have been a major 
contributor to these changes. The 
local coal mining labor force grew 
during the 1970's, but declined 
during the 1980's. Since 1973, 
overall production has risen while 
employee numbers have decreased. 
This employment decline followed 
large industry capital investments in 
facilities and production equipment, 
the majority of which was aimed at 
increasing productivity Direct 
employment in the two counties’ coal 
mining industry has remained 


relatively constant over the last few 
years at approximately 3,100 
full-tame employees. 


As of January 1999, the total labor 
force in Campbell County stood at 
19,495 with an unemployment rate of 


6.7 percent (compared to 5.7 percent 
in January 1998 (Wyoming 


Department of Employment, Research 
and Planning 1999). About 2,808 
people were directly employed in coal 
mining, representing about 15 
percent of the employed labor force 
(Campbell County 1998). 


Total employment in Campbell 
County peaked in 1985 at 21,668, the 
samme year that mining employment 
(which in this case includes oil and 
gas workers) peaked at 6,312. Total 
employment has been growing since a 
low of 18,103 in 1988. Mining 
employment reached a recent low in 
1992. 


As of January 1999, the total 
Converse County labor force was 
6,390, with an unemployment rate of 
6.2 percent, compared to 6.0 percent 
a year earlier. About 356 people, or 
five percent of the labor force, were 
directly employed by area coal mines 
(WCIC 1998). Total employment in 
Converse County declined from 7,643 
in 1981 to a low of 5,988 in 1990, 
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and has been increasing since that 
ure. Mining employment im 
Converse County declined from 2,129 
in 1981 to a low in 1991 of 723, and 
has been slowly increasing since that 
tire. 


3.18.4 Housing 

In 1996, Gillette contained 7,775 
housing units, and Wright contained 
497 housing units, according to the 
Campbell County Economic 


Development Corporation (1997 


7,078 of which were in Gillette. In 
1996, the average cost of a new 3- 
bedroom home in Gillette was 
$109,000; the average cost of an 
existing 3-bedroom home was 
$88,500. In Wright, the average 1996 
prices of new and existing 3- bedroom 
homes were $88,000 and $45,000, 
respectively. Residential building 
permits in Campbell County rose 
from 15 in 1987 to 82 in 1992 to 100 
in 1998. Vacant housing in Gillette is 
estimated at approximately 549 units. 


In Converse County, residential 
building permits vaned between zero 
and two per year from 1987 to 1992, 
rose to 27 in 1997 and fell to 12 in 
1998. Douglas contained 2,267 
housing units in 1992, with an 
estimated 59 vacant units, including 
24 single-family homes, 30 mobile 
homes, and five multi-family units 


3.18.5 Local Government Facies 
and Services 


Gillette maintained a steady 
population growth from 1987, when it 
totaled 17,054, until 1996, when i 
was estimated at 21,585. According 
to 1997 article im the Gillette News 


Record, however, population dropped 
slightly in 1997, to about 21,410 


have kept pace with growth and are 
adequate for the current population 


The primary exception is @ lack of 
space in the Gillette high school, 


however, approval of a recent bond 
issue will facilitate construction of a 
new school 


The 1996 population of Douglas 
(5,479) is lower than its peak of 7,800 


Wright was established in 1976 by 
ARCO and is the nearest community 
to the southern group of PRB mines 
Wright's population peaked in 1985 
at approximately | 800 and decreased 
to 1,285 by 1994 The 1996 
population of Wright was 1,400. Over 
the past few years, many of the coal 
munes have transitioned from working 
10-hour shifts to l2-hour shifts 
Many miners have thus relocated to 
Wright to cut down on commuting 
time, which is why the population has 
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Econom Forecast Report (Wyorimng 
Dept. of Administration and 


information February 1999), 


Wyoming's cconomy reached the 
bottom of an energy bust in 1987 and 


wmcrease at 0.5 percent per year and 
non-agrcultural employment at |! 
percent. Coal mining ts projected to 
140 jobs from 1998 to 2000. then 
remain fat through 2008 


318.7 Envronmental Justice 


Environmental Justice issues are 
concerned with actions that 
unequally tmpaect a given segment of 
society cither as a result of physical 
location, perception, design, noise, 
etc. On February 11, 1994, Executive 
Order 12898, “Pederal Action to 





Communities within Campbell and 
Converse counties, entities with 
interests in the area, and individuals 
with ties to the area all may heave 
concerns about the presence of a coal 
mune withen the general analyser area 
Commuruties potentially unpacted by 
the presence or absence of «4 coal 
mine have been sdentified im this 
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section of the EIS. Environmental 
Justice concerns are usually directly 
associated with iwmpects on the 
natural and physical environment, 
but these mmpects are likely to be 
interrelated with social and ecomormuc 
mmpects as well, Native American 
access to cultural and rehgous sites 
may fall under the umbrella of 
Environmental Justice concerns if the 
sites are on tribal lands or access to a 


specific location has been granted by 
treaty right 


Compliance with Executive Order 
12898 concerning Environmental 
Justice was accomplished through 
opportunities for the public to receive 
information on this EIS in 
conjunction with the consultation 
and coordination described in Section 
1.5 of this document. This EIS and 


hazardous of solkd wastes are known 
to be present on the LBA tract 


Wastes produced by current muirung 
activities at the Antelope Mine are 


handled according to the procedures 
Gescribed in Chapter 2 
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4.0 ENVIRONMENTAL 
CONSEQUENCES 


This chapter discloses the potential 
environmental consequences that 
may result from implementing the 
Proposed Action, Alternative | (the 
No-Action Alternative), and 
Alternative 2. The effect or impact a 
consequence will have on the quality 
of the human environment is also 
discussed. For instance, the 
consequence of an action may be to 
greatly increase the number of roads 
in an area. If the number of roads in 
an area is increased, opportunities for 
road-based recreation would be 
increased but opportunities for 
primitive recreational activities and 
solitude would be decreased. 
Evaluation of the impact would 
depend on an individual's for a 
group's) preferred use of that areca. 


If the Horse Creek LBA’ Tract is 
leased to the applicant as a 
maintenance tract under one of the 
action alternatives, the permit area 
for the adjacent mine would have to 
be amended to include the new lease 
area before it could be disturbed. 
Table 4-1 shows the area to be mined 
and disturbance area for the existing 
Antelope Mine (which represents the 
No-Action Alternative), and how the 
mine area would change under the 
Proposed Action and Alternative 2. If 
the tract is leased, the area that 
would have to be added to the 
existing permit area would be the LBA 
tract plus an adjacent strip of land 





Refer te mage vu for a ist of abbreviations 
and acronyms used im this document 


that would be used for highwall 
reduction after mining and such 
mine-related activities as 
construction of diversions, flood- and 
sediment-control structures, roads, 
and stockpiles. Portions of the LBA 
tract that are adjacent to the cxisting 
leases will be disturbed under the 
current mining plans in order to 
recover the coal in the existing leases. 
The environmental consequences of 
implementing cither the Proposed 
Action or Alternative 2 are very 
s~ ‘ar because the size of the arca 
inat would be disturbed under cach 
alternative is simular. 


Surface mining and reclamation have 
been ongoing in the PRB for over two 
decades. During this time, effective 
mining and reclamation technologies 
have been developed and continue to 
be refined. Mining and reclamation 
operations are regulated under 
SMCRA and Wyoming statutes. 
WDEQ technically reviews all mine 
permit application packages to ensure 
that the mining and reclamation 
plans comply with all state permitting 
requirements and that the proposed 
coal mining operations comply with 
the performance standards of the 
DOl-approved Wyoming program. 
BLM attaches special stipulations to 
all coal leases (Appendix D), and there 
are a number of federal and state 
permit approvals that are required in 
order to conduct surface mining 
operations (Appendix Aj). The 
reguiations are designed to ensure 
that surface coal mining impacts are 
mitigated. The impact assessment 
that follows considers all measures 
required by federal and  siate 
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Table 4-1. 


Comparison of Existing and Proposed Antelope Mine Disturbance 











Area and Mining Operations 
Alternative 2 

Addrtona! Lease Area 3,215.0 
(Acres) 
Total Lease Area (Acres) 6,008 9 8.8465 9.2239 
Increase wm Lease Area 47 2% 53.5% 
Estimated Total 5.172 8.362 8.753 
Desturbance Area (Acres) 
Increase in Esturnated 627% 69% 
Disturbance Area 
Estimated Recoverabie 183.7 29 4624 
Coal Remamung as of 
1/99’ (Million Tons) 
Increase mn Estirnated 134% 152% 
Recoverabie Coa! as «/ 
1/99 (Percent) 





Notes: ' Total Disturbance Area « area to be mined + area disturbed for mine facilities, 
access roads, hau! roads, railroad facilities, stockpiles, etc 

‘ Estimated Recoverabie Coal Resources « tons of mineabie coal x recovery factor. For 

the Horse Creek LBA Tract, mineabile coal « 264 millions tons (Proposed Action) or 

300 milhon tons (Alternative 2) and ACC's estimated recovery factor = 93 percent, 


based on histone operations 


Section 4.1 analyzes the direct and 
indirect impacts associated with 
leasing and mining the LBA tract 
under the Proposed Action and 
Alternative 2. Section 4.2 presents 
the probable environmental 
consequences of the No-Action 
Alternative (Alternative 1, not issuing 
a lease for the tract). Section 4.3 
discusses regulatory compliance, 
mitigation, and monitoring in terms of 
what is required by federal and/or 
state law (and is therefore part of the 
Proposed Action and alternatives) and 
any additional mitigation and 
monitoring that may be required 
Section 4.4 summarizes the resic uai 
effects of the Proposed Action and 


Alternative 2. Section 4.5 discusses 
the cumulative impacts that would 
occur if these lands were mined when 
added to other past, present, and 
reasonably foresecabie future actions. 
The cumulative impact analysis 
includes a discussion of five projects 
‘nat are in progress or proposed in 
the area of the LBA tract and that 
would occur independently of leasing 
the LBA tracts. These projects are: 1) 
construction of the North Rochelle 
Mine facilites and rail loop which 
began in June of 1997; 2) 
construction and operation of the 
ENCOAL Plant, which has been 


proposed within the rail loop at North 
Rochelle; 3) construction and 





4-2 Draft EIS, Horse Creek Coal Lease Application 











4.0 Envronmentai Consequences 





operation of the Two Elk power plant, 
which has been proposed cast of the 
Black Thunder Mine; 4) the 
construction of the proposed DM&E 
Railroad line, and 5) the ongoing 
development of CBM sources west of 
the area of active coal mining. 
Section 4.6 analyzes the relationship 
between local short-term uses of 
mans environment and the 
maintenance and enhancement of 
long-term productivity. Section 4.7 
presents the irreversible and 
irretrievabie commitments of 
resources that would occur with 


implementation of the Proposed 
Action or Alternative 2. 


4.1 Direct And Indirect Impacts 
Of Action Alternatives 


Impacts can range from beneficial to 
adverse, and they can be a primary 
result of an action (direct) or a 
secondary result (indirect). They can 
be permanent, long-term (persisting 
beyond the end of mine life and 
reclamation), or short-term (persisting 
during mining and reclamation and 
through the time the reclamation 
bond is released). Impacts also vary 
in terms of significance. The basis for 
conclusions regarding significance are 
the criteria set forth by the Council 
on Environmental Quality (40 CFR 
1508.27) and the professional 
judgement of the specialists doir.g the 
analyses. Impact significance may 
range from negligible to substantial; 
impacts can be significant during 
mining but be reduced to 
insignificance following compiction of 
reclamation 


4.1.1 Topography and Physiography 


Surface coal mining would 
permanently alter the topography of 
the LBA tract. Topsoil would be 
removed from the land and stockpiled 
or placed directly on recontoured 
areas. Overburden would be blasted 
and stockpiled or directly placed into 
the already mined pit, and coal would 
be removed. The existing topography 
on the LBA tract would be 
substantially changed during mining. 
A highwall with a vertical height equal 
to overburder plus coal thickness 
would exist in the active pits. Horse 
Creek would be diverted § into 
temporary channels or blocked to 
prevent flooding of the pits. A direct, 
permanent impact would be 
topographic moderation. The 
restored land surface would contain 
gentler more uniform slopes, but the 
basic drainage network would be 
restored. Following reclamation, the 
average surface clevation would be 
approximately 36 ft lower due to 
removal of the coal. (The removal of 
the coal would be partially offset by 
the swelling that occurs when the 
overburden and interburden are 
blasted and removed.) The land 
surface would be restored to the 
approximate original contour or to a 
configuration approved by 
WDEQ/LOD during the permit 
revision process. 


Direct adverse impacts resulting from 
topographic moderation would 
include a reduction in microhabitats 
(e.g., cutbank slopes) for some wildlife 
species and a reduction in habitat 
diversity, particularly a reduction in 
slope-dependent shrub communities 





Draft EIS, Horse Creek Coal Lease Application 4-3 


/AJ 








4.0 Environmental Consequences 





and associated habitat. A potential 
indirect inipact may be a long-term 
reduction in big game carrying 
capacity. A direct beneficial impact of 
the lower and flatter terrain would be 
reduced water runoff, which would 
allow increased infiltration and result 
im a minor reduction in peak flows. 
This may help counteract the 
potential for increased crosion that 
could occur as a result of higher 
near-surface bulk density of the 
reclaimed soils (see Section 4.1.3). It 
may also increase vegetative 
productivity, and potentially 
accelerate recharge of groundwater. 
The approximate original drainage 
pattern would be restored, and stock 
ponds and playas would be replaced 
to provide livestock and wildlife 
watering sources. These topographic 
changes would not conflict with 
regional land usc, and the postmining 
topography would adequately support 
anticipated land use. 


These impacts are occurring on the 
existing Antelope Mine coal leases as 
coal is mined and mined-out areas 
are reclaimed. Under the Proposed 
Action or Alternative 2, the area that 
would be permanently topographically 
changed would increase as shown in 
Table 4-1. 


4.1.2 Geology and Mincrals 


Within the Horse Creek LBA Tract, 
mining would remove an average of 
150 ft of overburden, 45 ft of 
interburden, and 75 ft of coal on 
about 2,041 acres under the 
Proposed Action or 2,358 acres under 
Alternative 2. These acreage figures 
represent the estimated area of actual 


coal removal under the Proposed 
Action and Alternative 2. Table 4-2 
compares the estimated coal, 
overburden, and in‘erburden 
thicknesses for the cxisting Antelope 
Mine coal leases with estimated coal 
overburden and interburden 
thickness for the Horse Creck LBA 
Tract. 


The replaced overburden and 
interburden would be a relatively 
homogeneous (compared to the 
premining layered overburden and 
interburden) and partly recompacted 
mixture averaging about 234 ft in 
thickness. Approximately 246 million 
additional tons of coal would be 
mined under the Proposed Action, 
compared to 279 million tons under 
Alternative 2. 


The geology from the base of the coal 
to the land surface would be subject 
to permanent change on the LBA 
tract under cither action alternative. 
The subsurface characteristics of 
these lands would be radically 
changed by mining. The replaced 
overburden and interburden (spoil) 
would be a mixture of the geologically 
distinct layers of sandstone, siltstone, 
and shales that currently exist. The 
resulting physical characteristics 
would also be significantly altered. 


Development of other minerals 
potentially present on the LBA tract 
could not occur during mining; 
however, development of these 
resources could occur following 
mining. CBM associated with the 
coal would be irretrievably lost as the 
coal 1s removed. There are currently 
no oi wells present on the 
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Table 4-2. Comparison of Existing and Proposed Antclope Mine Coal, 
Overburden, and Interburden Thicknesses 
Bo Action 
Alternative 
1995 Permit Antelope (Existing Proposed Alterustive 
Ares” LBA Trect PermitAres) Action Trect 2 Trect 

Average Overburden a3 110 ~ 150 150 
Thackness (feet) 
Average Total Mineabie 33 735 us 75 75 
Coal Thickness’ (fleet) 
Average Interburden 0 31 4 45 45 


Theckness (feet) 





There are two muneable coal searms at the Antelope Mine One seam ss mineable ov most of the 
1995 permet area. Two searns are muneabile over most of the Antelope LBA Tract feased m 1997) and 


the Moree Creek LBA Tract 





LBA tract, however, most of the rights 
to the federal oil and gas underlyinc 
the tract are under lease. Conflict 
could arise between oil and gas and 
coal lease holders. BLM is required to 
manage federal lands on a multiple 
use basis; 43 CFR 3400. 1(b) provides 
that “the presence of deposits of other 
minerals...or production of deposits of 
other minerals shall not preclude the 
granting of an exploration license, a 
heense to mine or a lease for the 
exploration, development or 
production of coal deposits on the 
same lands with suitable stipulations 
for simultaneous operations.” The 
special stipulations that Wyoming 
BLM attaches to new coal leases 
include a stipulation relating to coal 
leases issued within producing oil 
and gas ficids. In the event of a 
conflict, BLM policy is to encourage 
negotiation and resolution of resource 
recovery issues between the 
conflicting interests 


4.1.3 Soils 


Under the currently approved mining 
and reclamation plan, approximately 
5,172 acres of soil resources will be 
disturbed in order to mine the coal in 
the existing leases at the Antelope 
Mine (Table 4-1). Disturbance related 
to coal mining would directly affect an 
additional 3,190 acres of soil 
resources on and adjacent to the LBA 
tract under the Proposed Action or 
3,581 acres under Alternative 2. The 
reclaimed soils would have different 
physical, biological, and chemical 
properties than the premining soils. 
They would be more uniform in type, 
thickness, and texture. Average 
topsoil thickness would be a fairly 
uniform 26 inches. Soil chemistry 
and soil nutnent distribution would 
be more uniform, and average topsoil 


quality would be improved because 
sl material that is not suitable to 


support plant growth would not be 
salvaged for use in reclamation. This 
would result in more uniform 
vegetative productivity on the 
reclaimed land. The replaced topsoil 
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would support a stable and 
productive vegetation community 
adequate in quality and quantity to 
support the planned postmining land 
uses(wildlife habitat and rangeland) 


Specific impacts to soil resources 
would include an increase in the 
near-surface bulk density of the 
reclaimed soil resources. As a result, 
the average soil infiltration rates 
would gencrally decrease, which 
would increase the potential for 
runoff and soil erosion. Topographic 
moderation following reclamation 
would potentially decrease runoff, 
which would tend to offset this 
potential increase in runoff due to 
decreased soil infiltration rates. The 
decrease in soil infiltration rates 
would not be permanent because 
revegetation and natural weathering 
action would form new soil structure 
in the reclaimed soils, and infiltration 
rates would gradually return to 


premining levels. 


Direct biological impacts to soil 
resources would include a short-term 
reduction in soil organic matter, 
microbial populations, seeds, bulbs, 
rhizomes, and live plant parts for soil 
resources that are stockpiled before 
placement 


Sediment control structures would be 
built to trap eroded soil, revegetation 
would reduce wind erosion, and soil 
or overburden materials containing 
potentially harmful chemical 
constituents (such as sclenium) 
would be specially handled. These 
measures are required by state 
reguiations and are therefore 


considered part of the Proposed 
Action and alternatives 


4.1.4 Air Quality 


WDEQ/AQD issucd an air quality 
permit (MD-288) for the Antelope 
Mine on July 8, 1996. ACC was 
authorized to increase coal 
production from a maximum of 12 
million tons per year to a maximum 
rate of 30 million tons per year. The 
actual production rate depends on 
market conditions and contracts. In 
1998, ACC's production was 19.4 
million tons. As shown on Table 2-1 
of Chapter 2, anticipated annual 
production on the Antelope Mine 
including the Horse Creek LBA Tract 
is 30 million tons per year. Subject to 
market constraints, ACC plans to 
achieve its maximum permitted coal 
production rate by year 2004 
Permits to increase coal production to 
30 mmtpy are in place, but unless the 
Horse Creek Tract is acquired by ACC 
it is not likely that the investment in 
personnel and equipment will be 
made. As discussed in Chapter 2, 
coal production without the Horse 
Creek LBA Tract is projected to level 
off at 22 mmtpy 


Figure 4-1 was prepared using the air 
quality modeling analysis prepared by 
the Antelope Mine in 1996 and 
submitted to WDEQ/AQD as part of 
amine permit renewal package (ACC 
1996). The figure illustrates modeled 
PM... conditions in the year 2002, 
which is the predicted worst-case 
scenario for the Antelope Mine 
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Figure 41 Modeled PM, Concentrations at Antelope Mine Permit Boundary Year 2002 Worst-Case Soenarico 
Resuting fromm 30 Milton Tons Per Year of Coal Removal trorn Existing Leases 
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The figure indicates that at a coal 
removal rate of 30 mmitpy, PM.,, 
concentrations are below 50 yug/m’ 
fincluding 15 ywe/m’ background 
concentration} at the Antelope Mince 
permit boundary. If ACC acquires the 
Horse Creek LBA Tract, the PM.,, 
concentrations shown on the edges of 
the existing Antelope Mine permit 
area would be shifted to the edges of 
the amended permit area which 
would include the Horse Creck LA 
Tract, and mining at the Antciope 
Mine would be extended by 8 to 9 
years. Concentrations above 50 
ya/m’ are predicted in the areas of 
active pit, but the state standard 
requires only that particulate 
concentrations above 50 yg/m’ not be 
exceeded at the mine's permit 
boundary. 


ACC's current air quality permit (MD- 
330 issued August 5, 1997) allows for 
a production rate of 30 mmtpy. The 
prior permit (MD-288 issued July 8, 
1996) also allowed for a 30 mmtpy 
production rate. The differences 
between these two permits dealt with 
conveyor belt widths and control 
facilities such as baghouses. ACC's 
allowed production rate has been 30 
mmtpy since permit MD-231 was 
issued on June 27, 1995; this permit 
allowed certain changes in the mine 
plan, an increase in maximum 
production rate from 12 to 30 mmtpy, 
and the construction of two additional 
coal storage silos 


Since changes in what was allowed 
between permits MD-288 and MD. 
330 were minor in terms of 
particulate emissions rates (only 9.26 
additional tpy PM,,), modeling was 


not required for permit MD-330 
Modeling for PM... for permit MD-288 
showed an annual average of 48.56 
yg/m’ for 1999, which was below the 
standard of SOug/m’ and therefore 
the permit could be approved. The 
computed average included a 
background concentration of 


1Sug/m’. 


Since February 2, 1996, AQD has 
required mines to model for NO,. The 
NO, inventory in the model must 
include mine-related vehicular 
tailpipe emissions, cmissions from 
blasting and emissions from 
locomotive engines while these 
ACC modeled NO, for permit MD-288 
but not for MD-330 since no changes 
in NO, emissions were proposed. The 
NO, modeling showed a 1999 average 
concentration of 31.6 g/m’ 
(background = zero) vs. a standard of 
100yu@/ m’. 


The modeling and permit approval are 
done with the understanding ‘hat 
BACT will be applied. For Antelope 
Mine, BACT includes watering and/or 
chemical stabilization on topsoil 
removal areas, haul roads, and 
access roads; minimizing of blasting 
areas; minimizing the dragline drop 
distance; contemporancous 
reclamation of disturbed areas; a 
negative pressure system and stilling 
shed for coal truck dumps; 
baghouses, covered conveyors , water 
sprays and storage silos for coal 
handling and storage; and enclosed 
chutes and dust return systems for 
the coal train loadout. In addition, 
baghouses must meet certain 
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specifications regarding loading rates 
and opacity. 


ACC would be required to modify 
their air quality permit to include 
mining in the Horse Creek LBA Tract 
Provided the maximum production 
rate remains at 30 mmtpy and 
emussions of PM... from point sources 
and truck dumps do not increase 
above 100 tpy (current levels are at 


86.05 tpy for MD-330), modeling may 
or may not be required for this 
revision. Since the near-pit crusher 
and the conveyor would move to the 
Horse Creck Tract and the average 
stripping ratio would increase only 
about 5 percent, fugitive dust and 
gascous pollutant emissions would be 
expected to remain within levels 
allowed by the current permit. 


A surface coal mine is not a named 
facility under Wyoming's PSD 
regulations and therefore is not 
considered a “major emitting facility” 
unless it has the potential to emit 250 
tons or more of any regulated 
pollutant. Fugitive dust emissions 
are not considered in determining 
potential to emit. Since ACC is a 
surface coal mine and its allowable 
point source PM.,, and truck dumping 
TSP emission rates are estimated to 
be 86.05 tpy at its maximum 
production rate of 30 mmtpy, the 
mine is not considered a major 
emitting facility and an increment 
analysis under PSD regulations is not 


required 


Blasting is not a major source of 
emssions at PRB mines (PM.,, 
etmssions inventones show that 
overburden and coal blasting 


comprise less than one percent of the 
total emissions) Overburden 
removal, wind crosion, and coal haul 
roads generate the majority of dust 
Antelope Mine has invested in 
conveyors to reduce the need for coal 
haul trucks, which also reduces dust 
emissions 


Air quality impacts resulting from, or 
associated with, mining operations 
would be limited primarily to the 
operational life of the mine. During 
the time the LBA tract is mined, the 
clevated TSP levels in the vicinity of 
the mining operations would 
continuc, as would the clevated 
concentrations of gascous cmissions 
duc to fuel combustion. Compliance 
with all state and federal air quality 
standards would be attained. As with 
current operations, mining would 
occur near County Road 37 and 
Antelope Road making dust visible to 
the public. The required mitigation 
measures, which are discussed in 
Section 4.3.4, would minimize this 


impact 


Impacts from the Proposed Action 
and Alternative 2 would not be 


substantially different, except that a 
slightly larger area would be mined 
under Alternative 2. Haul distances 
from the pit to the crushing facilities 
would increase slightly from current 
levels, so dust emissions may 
imcrease im proportion to this 
increased haul distance. As coal 
production shifts from existing leases 
to the Horse Creek Tract, ACC would 
move the conveyors to the north, 
helping limit increased fugitive dust 
from coal hauling 
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The nearest Class | area is located 
approximately 80 miles cast at Wind 
Cave National Park in southwestern 
South Dakota Mines are not 
considered to be major cmiutting 
facilities in accordance with Section 
24 of WDEQ/AQD Rules and 
Regulations. Therefore, mines are not 
required by the State of Wyoming to 
evaluate their impacts on that Class 
larea. However, BLM evaluates such 
issucs for leasing. For this EIS 
regional air quality impacts are 
evaluated under cumulative impacts 
(Section 4.5). 


4.15 Water Resources 
Surface Water 


Strearmnfiows in Horse Creek would be 
diverted around the active mining 
areas in temporary diversion ditches 
or captured in flood-control reservoirs 
above the pit If flood-control 
impoundments are used, it will be 
necessary to evacuate them following 


major events to provide space for the 
next flood. 


Changes in runoff characteristics and 
sediment discharges would occur 
during mining of the LBA tract as a 
result of the diversions and the 
destruction and reconstruction of 


area because of vegetation removal 
However, both state and federal 
regulations require that all surface 
runoff from mined lands be treated as 
necessary to meet effluent standards 
Therefore, the sediment would be 


deposited in ponds or other sediment. 


control devices inside the permit arca. 
Sediment produced by large storms 
(i.c., greater than the 10-year, 24- 


would be mined as an extension of 
the cxursting Antelope Mine under the 
action alternatives, the amount of 
area disturbed and not reclaimed at 
any given time will not significantly 
increase duc to leasing. WDEQ/LOD 
would also require a monitoring 
program to assure that ponds would 
always have adequate space reserved 
for sediment accumulation. 


The loss of soil structure would act to 
increase runoff rates on the LBA tract 
in reclaimed areas. The general 
decrease in average siope in 
reclaimed areas, discussed in Section 
4.1.1, would tend to counteract the 
potential for an increase in runoff. 
Soil structure would gradually reform 


conditions. The impacts described 
above would be similar for both the 
Proposed Action and Alternative 2 


Groundwater 


Mining the LBA tract would wnpact 
the groundwater resource quantity in 
two ways: 1) Mining would remove 
the coal aquifers and any overburden 
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aquifers on the mined land and 
replace them with unconsobdated 
spoils; and 2) water levels in the coal 
and overburden aquifers adjacent to 
the mine would continue to be 
depressed as a result of seepage and 
dewatering from the open cut on the 
LBA tract. The area subject to lower 
water levels would be increased 
roughly in proportion to the increase 
in area affected by mining. 


Mining the LBA tract would remove 
shallow aquifers on an additional 
3,190 acres (Proposed Action) or 
3,581 acres (Alternative 2) and 
replace the separate aquifer units 
with spoil composed of an unlayered 
mixture of the shale, siltstone, and 
sand that make up the cxisting 
Wasatch Formation overburden and 
Fort Union Formation interburden 
Impacts to the local groundwater 
system resulting from mining inchude 


completely dewatering the coal, 
overburden and interburden within 


the area of coal removal, and 
extending drawdowns some distance 
away from the active mine area. The 
extent that drawdowns will propagate 
away from the mine pits is a function 
of the water- bearing properties of the 
aquifer materials. In materials with 
high transmissivity and low 
storativity, drawdowns will extend 
further from the pit face than in 
materials with lower transmissivity 
and higher storage. In general, duc 
to the geologic makeup of the 


Wasatch Formation overburden 
(discontinuous sands in a matrix of 
shale), overburden drawdowns do not 
extend great distances from the active 


mine pit (Hydro Engineering 1997 a) 
Of the four overburden wells 


monitored by ACC during 1997-1998, 
no significant water level changcs 
were observed. Four imterburden 
wells were monitored for water icvel 
im 1997-98 One shows total 
drawdown of about 25 ft, another 
shows about 7 ft of drawdown and 
the other two have not been affected 
by muning. The three underburden 
wells monitored for water level show 
declines of up to 32 feet 


Because of the regional continuity 
and higher transmissivity within the 
Wyodak coal scam, drawdowns 
propagate much further in the coal 
aquifer than in the overburden. Coal 
drawdowns from 1980 to 1995 are 
generally in excess of five ft within 
four mules of the active pits at the 
Antelope Mine (Hydro-Engincering 
1996a) 


In 1998 ACC monitored water levels 
in 15 monitor wells in the Anderson 
coal searn and 13 monstor wells im the 
Canyon coal seam. Water levels and 
maps showing drawdowns in the 
immediate vicinity of the pit are 
included in each year’s annual report 
to WDEQ/LQOD. As expected, 
drawdowns im the coal seam are a 
function of distance from the pit as 
well as geologic and hydrologic 
barners and boundaries such as crop 
lines, fracture zones, and recharge 
sources. The maxirmum drawdown 
measured in an Anderson monitor 
well « about 22 feet, while in the 
Canyon seam drawdowns of over 75 
feet have been measured. To date, 
mining has occurred on relatively dry 
portions of the Anderson coal seam, 
while the northeast part of the mine 
has encountered a fully saturated 
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predict the extent of water drawdown 
im the Canyon coal seam as a result 
of mining at the Antelope Mine. The 
results of the groundwater modeling 
are reported in Mine Plan Section MP 
5.2 and Addendum MP.J of the 
Antelope Mine 525-T6 permit 
document (ACC 1998). Predicted 


by the dimensions of the Horse Creek 
Tract. More precise predictions of the 
extent of drawdowns will be required 
in order to amend the Horse Creek 
LBA Tract into the WDEQ/LOD 


permit area 


Wyoming State Engineer's Office 
records indicate a total of 306 
permitted water wells located within 
three miles of the LBA tract. The 
majority (258) are owned by coal 
mining companies and are used for 


groundwater monitoring and water 
supply. Of the 48 non mine-related 


wells, 43 are permitted for stock 
watering or domestic use, one for 


industrial use and two for 
miscellancous use The two 
remaining wells are used for 
monitoring purposes 


Some of these wells will likely be 
wnmpacted (either directly by removal 


of the well or enderectly by water level 


drawdown) by approved mining 
operations occurring at Antelope and 
the adjacent mines. In comphance 
with SMCRA and Wyoming 
regulations, mune operators are 
required to provide the owner of a 
water night whose water source is 
interrupted, discontinued, orf 
Giumuinished by mining with water of 
equivalent quantity and quality, this 
mitigation is thus part of the action 
alternatives. The most probable 
source of replacemment water would be 


one of the aquifers undertying the 
coal 


Drawdowns of groundwater levels duc 
to mining at the Antelope Mine, 
including the Horse Creek LBA Tract, 
would reach their greatest extent in 
the Canyon coal seam. The 
drawdown in the Anderson coal sear 
will not extend beyond the castern 
and southwestern boundaries of the 
mune because the Anderson seam is 
massing from these areas (see Figure 
4-2). The And reson seam is eroded 
away in some areas beneath Antelope 
Creek. Therefor sing the Horse 
Creek LBA Tre ~ ot extend the 
wmpacts to the Ande on seam south 
of Antelope Creek beyond what will 
occur due to the existing mine 


operation. 


North of the Antelope Mine, but 
within the Horse Creek LBA Tract, the 
Canyon and Anderson coal seams 
merge to form the Wyodak coal seam 
(Denson et al. 1978). Por the current 
mune area (without the Horee Creek 
LAA Tract), ACC determined that the 
effects of the predicted drawdown on 


possible newghboring groundwater 
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ueers would be negigbic This 
Getermunatiion was beseed on the 
finding that there were no known 
water users withdrawing water solely 
from the Anderson or Canyon coal 
seams to the west and northwest 
within the area of the 5-foot 
drawdown contour (ACC Permit 525. 
T6 Mine Permit Renewal Docurment 
Mine Plan, p. MPS-66, Rev 
10/01/96) 


groundwater quality 
measured in wells completed in the 
backfill at nearby mines idata from 
four backfill wells completed in the 
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Table 4-3. Additional Water-Supply Welis Possibly Subject to Drawdown if Horse 


Creek LBA Tract ts Mined. 








Depth 
SEO Well te 
Permit Yielé Depth Water 
No Applicant Use ‘com = (RR) (fm) 
P9S3372W F. Putnam Domestic, Stock 20 480 SO 
P9S333W F. Putnam Domestic, Stock 6 wo 45 
PS8121W Big Horn Miscellancous 25 396 250 
Fractionation 
P109953W PL. isenberger Litton Misc., Stock 6 350 60 
P2360 1P PL. isenberger Litton Stock 7 250 I 
P9S71W US Forest Service Stock 4 495 0 
P23599P PL. leenberger Litton Stock, Domestic 10 225 > | 
P23600P PLL. isenberger Litton Stock 7 300 100 
P25606P P&E Wilkinson Stock, Domestic 25 220 100 
P101690W Land and Parm Office Stock 10 334 250 





Note: Wells in this table are beiieved from their completion depths to be 
completed in the Canyon or Wyodak coal seam, and are within the 
additional area of 5-feet or more drawdown caused by mining the 
Horse Creek LBA Tract. Wells impacted by the No-Action Alternative 
are already addressed in the state mine permit document. 





southern portion of Antelope Mine 
will be available in the 1999 annual 
report). TDS concentrations observed 
in the backfill aquifers at mines 
surrounding the Horse Creck LBA 
Tract are generally higher than those 
found in the undisturbed Wasatch or 
Anderson and Canyon coal aquifers. 
At the nearby North 
Antelope/Rochelle Complex, 1996 
TDS concentrations in the backfill 
were variable and ranged from 1,954 
mg/L to 15,307 mg/L (Hydro 
Enginecring 1997b) with a geometric 
mean of 4,339 mg/L. Five of the 
seven backfill wells present at the 


North Antelope/Rochelle Complex 
show decreasing TDS concentration 
with time, decreasing an average of 
30 percent from 1986 to 1996. Using 
data compiled from ten surface coal 
mines in the castern PRB, Martin ct 
al. (1988) concluded that backfill 
groundwater quality improves 
markedly after the backfill is leached 
with one pore volume of water. The 
same conclusions were reached by 
Van Voast and Reiten (1988) after 
analyzing data from the Decker and 
Colstrip areas in the northern PRB 
Postmining groundwaters are 
therefore expected to be of better 
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quality a: + one pore volume of water 
moves through the backfill than what 
is observed in the backfill today. In 
general, the mine backfill 
groundwater TDS can be expected to 
range from 3,000 - 6,000 mg/L, 
similar to the premining Wasatch 
Formation aquifer, and mect 
Wyoming Class II! standards for use 
as stock water. 


documents of the nearby North 
Antelope/Rochelle Complex are 
variable but in gencral comparable to 
the Wasatch Formation overburden 
and Wyodak coal. At the North 
Antelope/Rochelle Complex, the 
backfill aquifer has been tested at 
four wells, and the average hydraulic 
conductivity is 36 ft/day, which 
exceeds the average hydraulic 
conductivity (9.5 ft/day) reported for 
the Wyodak coal in the vicinity of the 
North Antelope/Rochelle Complex. 
The data available indicate that the 
hydraulic conductivity of the backfill 
would be greater than or equal to 
premining coal values, suggesting 
that wells completed in the backfill 
would provide yields greater than or 
_<qual to premining coal wells. 


Direct and indirect impacts to the 
groundwater system resulting from 
mining the LBA tract would add to 
the cumulative impacts that will 
occur due to mining cxisting leases. 
These impacts are discussed in 
section 4.5.5 


4.1.6 Alluvial Valicy Floors 


Certain reaches of Antelope Creck 
and Horse Creek within the current 
Antelope Mine permit boundary have 
been declared AVF'’s. Portions of 
these declared AVF's are withm ve 
LBA tract. impacts to designated 
AVF's are gencrally not permitted if 
the AVF is determined to be 
significant to agriculture The 
WDEQ/LOD has determined that 
potential AVF’s on Antelope Creek 
and Horse Creek within the current 
Antelope Mine permit boundary are 
not significant to agriculture 
(WDEQ/LOD 1988). AVF's that are 
not significant to agriculture can be 
disturbed during mining, but they 
must be restored as part of the 
reclamation process. in order to 
restore the AVF, the physical and 
hydrologic characteristics of the AVF 
must be determined 


The mine permitting regulatory 
authorities (state and federal) have 
not yet formally declared whether or 
not there are any other AVF's within 
the LBA tract. However, along Horse 
Creek within the lease tract the 
agricultural uses appear similar to 
areas approved for mining 
downstream on the cxisting leases. 
Therefore, it is unlikely that any 
portions of the strearns within the 
LBA tract meet the criteria to be 
AVF's significant to agriculture 


ACC's approved mining ad 
reclamation plan avoids disturbing 
the Antelope Creek Valicy. Therefore, 
portions of the Antelope Creek Valicy 
within the Horse Creek LBA Tract 
would not be disturbed under any 
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alternative. Consequently, 
disruptions to streamflows which 
mught supply AVF ss on Antelope Creek 
downstream of the Antelope Mune 
would not be expected to be 
significant. Groundwater intercepted 
by the mine pits would be routed 
through settling ponds to mect state 
and federal quality criteria, and the 
pond discharges would likely increase 
the frequency and amount of flows in 
these streams, which would increase 
surface water supplics to downstream 
AVF’s. 


If the LBA tract is mined as an 
extension of existing operations, the 
mining would extend upstream on 
streams already in the active mince 
areas. Therefore, no direct, indirect, 
or cumulative impacts are anticipated 
to off-site AV®'s through mining of the 
LBA tract. 


4.1.7 Wetlands 


Existing wetlands along Antelope 
Creek would not be disturbed by 
mining. Existing wetlands clsewhere 
in the LBA tract would be destroyed 
by mining operations. COE requires 
replacement of all impacted 
jurisdictional wetlands in accordance 
with Section 404 of the Clean Water 
Act. Replacement of functional 
wetlands may occur in accordance 
with agreements with the private 
landowners, no federal surface lands 
are included in the Horse Creek LBA 
Tract. During the period of time after 
mining and before replacement of 
wetlands, all wetland functions would 
be lost. The replaced wetlands may 
not duplicate the exact function and 


landscape features of the premuine 
wetlands 


4.158 Vegetavon 


Under the Proposed Action, mining of 
the LBA tract would progressively 
remove the native vegetation on 3,190 
acres on and near the LBA tract. 
Acreage disturbed under Alternative 2 
would be 3,581 acres. Short-term 
impacts associated with this 
vegetation removal would include 
increased soil crosion and habitat 
loss for wildlife and livestock. 
Potential long-term wmnpacts include 
loss of habitat for some wildlife 
species as a result of reduced species 
diversity, particularly big sagebrush, 
on reclaimed lands. However, 
grassiand-dependent wildlife species 
and livestock would benefit from the 
increased grass cover and production. 


Reclamation, including revegetation 
of these lands, would occur 
contemporancously with mining on 
adjacent lands, i.c., reclamation 
would begin once an area is mined. 
Estimates of the time clapsed from 
topsoil stripping through reseeding of 
any given area range from two to four 
years. This would be longer for areas 
occupied by stockpiles, haulroads, 
sediment-control structures, and 
other mine facilities Some roads 
and facilities would not be reclaimed 
until the end of mining. No new life- 
of-mine facilities would be located on 
the LBA tract under the action 
alternatives, in which the LBA tract 
would be mined as an extension of 
the ex ting Antelope Mine. Grazing 
restrx.ons prior to mining and 
during reclamation would remove up 
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to 100 percent of the LBA area from 
livestock grazing. This reduction in 


with the approved final seed mixture. 
Wildlife use of the area will not be 
restricted throughout the operations. 


Re-established vegetation would be 
dominated by species mandated in 
the reclamation seed mixtures (to be 
approved by WDEQ). The majority of 
the approved species are native to the 
LBA tract. Initially, the reclaimed 
land would be dominated by 
grassland vegetation which would be 
less diverse than the premining 
vegetation. At least 20 percent of the 
area would be reclaimed to native 
shrubs at a density of one per square 
meter as required by current 
regulations. Estimates for the time it 
would take to restore shrubs to 
premining density levels range from 
20 to 100 years. An indirect impact 
of this vegetative change could be 
decreased big garne habitat carrying 
capacity. Following completion of 
reclamation (seeding with the final 
seed mixture) and before release of 
the reclamation bond (a minimum of 
ten years), a diverse, productive, and 
permanent vegetative cover would be 
established on the LBA tract. The 
decrease in plant diversity would not 
scriously affect the potential 
productivity of the reclaimed areas, 
and the proposed postmining land 
use (wildlife habitat and rangeland) 
should be achieved even with the 
changes in vegetation composition 


and diversity. Private landowners 
(see Figure 3-9) would have the nght 
to manipulate the vegetation on their 
lands as they desire once the 
reclamation bond 1s released 


On average, about 150 acres of 
surface disturbance per year of 
mining would occur on the LBA tract 
at the proposed rate of production 
regardicss of which action alternative 
is selected. By the time mining 
ceases, over 75 percent of these 
disturbed lands would have been 
reseeded. The remaining 25 percent 
would be reseeded during the 
following two to three years as the 
life-of-mine facilities areas are 
reclaimed. 


The reclamation plans for the existing 
mine include steps to control invasion 
by weedy (invasive nonnative) plant 
species. The reclamation pians for 
the Horse Creek LBA Tract would also 
include steps to control invasion from 
such species. Native vegetation from 
surrounding areas would gradually 
invade and become established on the 
reclaimed land. 


The climatic record of the western 


U.S. suggests that droughts could 
occur periodically during the life of 
the mine. Such droughts would 
severely hamper revegetation efforts 
during the drought years, since lack 
of sufficient moisture would reduce 
germination and could damage newly 
established plants. Same -aged 
vegetation would be more susceptibie 
to disease than would plants of 
various ages. Severe thunderstorms 
could also adversecly affect newly 
seeded arcas. Once a _ stabie 
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vegetative cover is established, 
however, these events would have 
similar impacts as would occur on 
native vegetation 


Changes expected in the surface 
water network as a result of mining 
and reclamation would affect the re- 
establishment of vegetation patterns 
on the reclaimed areas to some 
extent. The postmining maximum 
slope would be 20 percent in 
accordance with WDEQ policy. The 
average reclaimed slope wili not be 
known until WDEQ's technical review 
of the permit revision application is 
complete. No significant changes in 


average slope are predicted. 


Following reclamation, the LBA tract 
would be primarily mixed prairie 
grasslands with graminoid/forb- 
dominated areas, and the overall 
species diversity would be reduced, 
especially for the shrub component. 
Jurisdictional wetlands would fall 
under the jurisdiction of the COE. 
Detailed wetland mitigation plans 
would be developed at the permitting 
Stage to ensure no net loss of 
jurisdictional wetlands on the project 
area. Functional wetlands may be 
restored in accordance with the 
requirements of the surface 
landowner; there are no public lands 
included in the Horse Creck LBA 
Tract 


The decrease in plant diversity would 
not seriously affect productivity of the 
reclaimed areas, regardicss of the 
alternative selected, and the proposed 
postmining land use (wildlife habitat 
and rangeland) would be achieved 


even with the changes im vegetative 
species Composition and diversity 


Threatened, Endangered and 
Candidate Plant Species 





Surveys to date have not revealed the 
presence of any T&E or candidate 
plant species on the Horse Creek LBA 
Tract. USFWS requirements mandate 
surveys for Ute Ladies Tresses in 
potential habitat before surface 
disturbing activities commence. If 
found, a mitigation plan would be 


required. 
4.1.9 Wildlife 


Local wildlife populations are directly 
and indirectly impacted by mining. 
These impacts are both short-term 
{until successful reclamation is 
achieved) and long-term (persisting 
beyond successful completion of 
reclamation). The direct impacts of 
surface coal mining on wildlife occur 
during mining and are therefore 
short-term. They include road kills by 
mine-related traffic, restrictions on 
wildlife movement created by fences, 
spoil piles and pits, and displacement 
of wildlife from active mining areas. 
Displaced animals may find equally 
suitable habitat that is not occupied 
by other animals, occupy suitable 
habitat that is already being used by 
other individuals, or occupy poorer 
quality habitat than that from which 
they were displaced. In the second 
and third situations, the animals may 
suffer from increased compctition 
with other animals and are less likely 
to survive and reproduce The 
indirect impacts are longer term and 
include loss of carrying capacity and 
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mucrohabitats on reclaimed land duc 
to flatter topography, less diverse 
vegetative cover, and reduction in 
sagebrush density. 


These impacts are currently occurring 
on the existing leases as mining 
occurs. If the LBA tract is leased 
under the Proposed Action or 
Alternative 2, the area of mining 
disturbance would be extended onto 
the LBA tract and mining would be 
extended by up to nine years at the 
Antelope Mine. 


Under the Proposed Action or 
Alternative 2, big game would be 
displaced from portions of the LBA 
tract to adjacent ranges during 
mining. Pronghorn would be most 
affected; however there is no crucial 
pronghorn habitat on the LBA tract. 
Mule deer and white-tailed deer 
would not be substantially impacted, 
given their infrequent use of these 
lands and the availability of suitable 
habitat in adjacent areas. The 
displacement would be incremental, 
occurring over several years and 
allowing for gradual changes in big 
game distribution patterns. Big game 
residing in the adjacent areas could 
be impacted by increased competition 
with displaced animals. Noise, dust 
and associated human presence 
would cause some localized avoidance 
of foraging areas adjacent to mining 
activities. On the existing leases, 
however, big garne have continued to 
occupy areas adjacent to and within 
active mine operations, suggesting 
that some animals may become 
habituated to such disturbances. 


Big game animals are highly mobile 
and can move to undisturbed arcas 
There would be more restrictions on 
big game movement on or through the 
tract, however, duc to additional 
fences, spoil piles, and pits related to 
mining. During winter storms, 
pronghorn may not be able to 
negotiate these barners. WDEQ 
guidelines require fencing to be 
designed to permit pronghorn 
passage to the extent possibic. 


Road kills related to mine traffic 
would be extended in the area by up 


to nine years. 


After mining and reclamation, 
alterations in the topography and 
vegetative cover, particularly the 
reduction in sagebrush density, 
would cause a decrease in carrying 
capacity and diversity on the LBA 
tract. Sagebrush would gradually 
become re-established on the 
reclaimed land, but the topographic 


changes would be permanent. 


Medium-sized mammals (such as 
lagomorphs, coyotes, and foxes) 
would be temporarily displaced to 
other habitats by mining, potentially 
resulting in increased competition 
and mortality. However, these 
animals would quickly rebound on 
reclaimed areas, as forage developed 
and small mammal prey species 
recolonized. Direct losses of small 
mammals would be higher than for 
other wildlife, since the mobility of 
small mammals is limited and many 
retreat into burrows when disturbed 
Therefore, populations of such prey 
animals as voles and mice would 
decline during mining. However, 
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these animals have a _ high 
reproductive potential and tend to re- 
invade and adapt to reclaimed arcas 


quickly 


Mining the LBA tract would climinate 
a small amount of potential sage 
grouse habitat. However, no sage 
grouse have been observed on or near 
the LBA tract during annual 
monitoring surveys for the adjacen: 
Antelope Mince, and the nearest ick is 
five miles away. Thus, mining is not 
expected to impact sage grouse 
populations. 


Regional raptor populations will not 
be delcteriously impacted by mining 
the LBA tract. However, individual 
birds or pairs may be impacted. As 
noted, one golden cagie pair and one 
great horned owl pair have nested on 
the LBA tract. Thirty-seven 
additional raptor nests are known in 
the vicinity of the LBA Mining 
activity could cause raptors to 
abandon nests proximate to 
disturbance. There is an approved 
raptor mitigation plan for the existing 
Antelope Mine. If the LBA tract is 
leased, a raptor mitigation plan 
covering the Horse Creek LBA Tract 
would be developed during the mine 
permitting process That plan, 
required by USFWS and WDEQ/LOD, 
would address the impacts of mining 
on nesting raptors. Foraging habitat 
for raptors would be reduced until 


revegetation can attract and support 


lagomorphs and small mammals, 
which serve as their prey. Raptors 


could be impacted by the 
construction or relocation of power 
lines, which can pose an electrocution 
hazard. The raptor mitigation plan 


includes provisions for protection 
from ciectrocution 


Displaced songbirds would have to 
compete for available adjacent 


terrmitones and resources when their 
habitats are disturbed by muning 
operations. Where adjacent habitat ts 
al Carrying Capacity, this competition 
would result in some mortality 
Losses would also occur when habitat 
disturbance comodes with cgg 
incubation and rearing of young. 
Impacts of habitat loss would be 
short-term for grassland species, but 
would last longer for tree- and shrub- 
dependent species. Several required 
measures would minimize these 
impacts. A diverse seed muxture 
planted in a mosaic with a shrubland 
phase would provide food, cover, and 
edge cfiect. Cottonwood plantings 
along reclaimed drainages would 
eventually restore perching and 
nesting sites for species that are 
restricted to wooded riparian areas. 


Waterfowl and shorebird habitat on 
the LBA tract is minimal, and 
production of these species is very 
limited. Mining the LBA tract would 
thus have a negligible cfiect on 
migrating and breeding waterfow! 
Sedimentation ponds created during 
mining would provide interim habitat 
for these fauna. WDEQO and the COE 
would also require mitigation of any 
disturbed wetlands during 
reclamation, which would minimize 


impacts 


A minimal arnount of low-quality fish 
habitat will be immpacted on the 
proposed lease No perennial streams 
or reservoirs occur on the area. The 
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T&E wildlife surveys specific to the 
proposed lease tract were conducted 


in the summer of 1999. No T&E 
species or critical habitat for T&E 
species were found (Baumann 1999). 


There are no prairie dog colonics on 
the LBA tract, and surveys of nearby 
towns have produced no evidence of 
black-footed ferrets Bald cagics 
could potentially nest or roost on the 
LBA tract; however, there are no 
concentrated food sources for cagies 
on the LBA tract and the loss of any 
potential prey habitat would be 
habitat does not exist on the LBA 
tract, and there are no concentrated 
food sources for peregrines on the 
LBA tract. 


Small portions of two known 
mountain plover use areas overlap 
the proposed lease. The current 
mining and reclamation plan for the 
Antelope Mine includes a habitat 
recovery replacement plan for the 
identified mountain plover use areas 
on the existing leases, and a similar 
plan would be required as part of the 
mine permit revision for all plover 
habitat identified on the Horse Creek 
LBA Tract. That plan, which would 


have to be approved by the USFWS, 
would be expected to reduce potential 
impacts to an acceptable ievel. No 
recent sightings of swift fox have been 
reported on or near the tract 


Few MBHFI depend on or regularly 
use the proposed iease. For the most 
impacts on these species of concern. 
A plan to monitor MBHFI and a plan 
to mitigate potential impacts to 
MBHFI is included in the cxisting 
approved Antelope Mine mining and 
reclamation plan. A similar plan 
would be required by USFWS and 
WDEQ/LQD if the LBA tract is leased 


or Alternative 2 on land use would be 
reduction of livestock grazing, loss of 
wildlife habitat, and curtailment of oil 
and gas development on about 3,190 
acres (Proposed Action) or about 


big game) and livestock (cattle and 


sheep) use would be displaced while 
the tract is being mined and 
reclaimed. 


No active or abandoned oi] and gas 
wells are present on the LBA tract, so 
no production equipment would have 
to be removed prior to mining. New 
drilling would not be possible in areas 
of active mining, but could take place 
in areas not being muned or in 
reclaimed areas. Any CBM resources 
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on the LBA tract associated with the 
coal would be lost as the coal is 
mined 


As discussed in Section 1.2 of this 
document, sore of the lands mscluded 
in the tract were managed by the 
USFS until recently when they were 
included as part of an cxchange 
between the USFS and  itioce’ 
landowners. As a result of this land 
exchange, there are currently no 
federal surface lands included im the 
LBA tract under any of the 
alternatives. Therefore, no federal 
land would be removed from public 
access if the Horse Creek LBA Tract is 
leased 


Hunting on the LBA tract would be 
ciminated during mining and 
reclamation. Pronghorn, mule deer, 
and white-tailed deer occur on and 
adjacent to the tract. Sage grouse, 
mourning dove, waterfowl, cottontail 
rabbit, and coyote also inhabit the 
tract 


Following reclarnation, the land would 
be suitable for grazing and wildlife 
use, which are the historic land uses 
Following reclamation bond release, 
management of the privately-owned 
surface would revert to the private 
surface owner 


4.1312 Cultural Resources 


All portions of the Proposed Action 
area, and all but forty acres of the 


Alternative 2 area, have been 
suljected to Class Ili inventory and 
SHPO consultation on site 
evaluations 


At this ume, all ch@bie and/or 
unknown sites in Converse County 
have been subsected to additonal 
data recovery action, and as a result, 
no additonal work is needed on 
cultural sites m the Converse County 
portion of the LBA tract After 
compiction of the consultauion with 
SHPO on the evaluation of all sites 
within the Campbell County portion 
of the tract, two sites in Campbell 
County are considered cligibie for the 
NRHP 


Impacts to chg@ble or uncevaluated 
cultural resources cannot be 
permitted if unevaluated sites 
cannot be avoided, they must be 
evaluated prior to disturbance. If 
cligible sites cannot be avoided, a 
data recovery plan must be 
implemented prnor to disturbance 
Inehg ble properties may be destroyed 
without further work 


The eligible sites on the Horse Creek 
LBA Tract which can not be avoided 
or which have not already been 
subjected to data recovery action 
would be carned forward in the 
mining and reclamation plan as 
requiring protective stipulations until 
a testing, mitigation or data recovery 
plan iw developed to address the 
impacts to the sites. The Wyoming 
SHPO would consult with the lead 
federal and state agencies on the 
development of such plans and the 
manner in which they are carried out 


Cultural resources adjacent to the 
mine areas may be wnpacted as a 
result of mcreased access to the 
areas There may be increased 
vandalism and unauthorized 
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No unique or significant 


palecontologscal resources have been 
identified on the LBA tract, and the 
hkelhood of encountering significant 
paleontological resources its small 
Lease and permit conditions require 
that should previously unknown, 
potentiall sagnificant paleontological 
sites be discovered, work in that area 
shall stop and measures be taken to 
assess and protect the site (see 
Appendix D) 


4.1.15 Visual Resources 


Mining activities at the cxisting 
Antelope Mine are currently visible 
from County Road 37 and the 
Antelope Road, and mining activities 
on the Horse Creek LBA Tract would 
also be visible from these local access 
roads. 


Mining would affect landscapes 
classified by BLM as VRM Class IV, 
and landscape character would not be 
significantly changed following 
reclamation No umque visual 
resources have been sdentified on or 
near the Horse Creek LIA Tract 


Reclaumed terrain would be almost 
indistinguishablie from the 
surrounding undisturbed terrain 
Slopes mught appear smoother (ices 
intricately dissected) than 
undisturbed terram to the north and 
west, and sagebrush would not be as 
abundant for several years, however, 
within a few years after reclamation, 
the mined land would not be 
distinguishable from the surrounding 
undisturbed terrain cxcept by 
sorneone very farmbhar with landforms 
and vegetation 


4.1.16 Noise 


Notee levels on the LAA tract would 


be increased considerably by mining 
activities such as blasting, loading, 
hauling, and possibly in-pit crushing. 
Since the LBA tract would be mined 
as an extension of existing operations 
under the action alternatives, no rail 
car loading would take place on the 
LBA tract. The Noise Control Act of 
1972 indicates that a 24-hour 
equivalent level of less than 70 dBA 
prevents hearing loss and that a level 
below 55 GBA, in general, does not 
constitute an adveree impact. OSM 
prepared a noise impact report for the 
Caballo Rojo Mine (OSM 1980) which 
determined that the nore level from 
crushers and a conveyor would not 
exceed 45 dBA at a distance of 1,500 
ft Explosives would be used during 
mining to fragment the overburden 
and coal and facilitate their 
excavation The air overpressure 
created by such blasting is estirnated 
to be 123 GBA at the location of the 
blast Ata distance of approximately 
1.230 ft, the intensity of this blast 
would be reduced to 40 dBA. Since 
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the nearest cocupecd dwelling 1s over 
one mike away from the LBA tract. 
there should be no significant norse 


mmpacts 


Because of the remoteness of the site 
and because munmng ms already 
ongorng in the area, nowe would have 
little off-eite cflect. Wildlife in the 
wmrredsate Vicinity of mining may be 
adversely affected; however, 
observations at other surface coal 
mines im the area indicate that 
wildlife gencrally adapt to increased 
noise associated with active coal 
mining After mining and 
reclamation are completed, nome 
would return to prermmining levels 


4.1.17 Transportation Facilities 


No new or reconstructed 
transportation facilities would be 
required under une Proposed Action 
or Alternative 2. Essentially all of the 
coal mined on the LBA tract would be 
transported by rail. Leasing the LBA 
tract would extend the length of time 
that coal is shipped from the 
permitted Antelope Mine. Traffic to 
and from the mine would continue at 
existing or slightly higher levels for an 
additional 8 or 9 years, depending on 
which alternative is selected 


An active pipeline currently crosses 
the LBA tract, and any relocation of 
the pipeline would tbe handied 
according to specific agreements 
between the coal lessee and the 
pipeline owner if the need arises The 
Wyoming Department of 
Transportation routinely monitors 
traffic volumes on area highways, and 
if traffic exceeds design standards 


4 0 Enisronmental Consequences 


ummproverments are made Burkington 
Northern-Santa Fe and Union Pacific 


The federal government would collect 


taxes based on the sale of the coal 
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According to a study done by the 
University of Wyormng (UW 1994), the 
State of Wyoming received about 
$1.10 per ton from the sale of PRB 
The taxes 


represent a potential bonus payment 


if the LBA tract is leased under an 
action alternative and coal production 
increases as projected, ACC 


anticipates that total employment at 
the Antelope Mine would increase by 


up to 70 employees, whuch would 
result in a total employment of 250 at 
the Antelope Mine over the 8 to 9 
years the tract «= being suned 
Seventy persons represents less than 
one half of one percent of the 26,065 
persons in the April 1999 labor force 


would be needed to fill new jobs. The 
economic stability of the cormmunities 
of Douglas, Wright, and Oillette 
would henefit by having the Antelope 
Mine employees living in their 
communities employed for an 
additional 6 to 9 years. 


Issues relating to the social, cultural, 
and economic well-being and health 
of minorities and low-income groups 
are termed Environmental Justice 
issues. In reviewing the impacts of 
the Proposed Action and Alternative 2 
on socioeconomic resources, surface 
water and groundwater quality, air 
quality, hazardous materials, or other 
elements of the hurman environment 
in this chapter, was determined 
that potentially adverse impacts do 
not disproportionately affect Native 


American tribes, minority groups 
and/or low-imoome groups 


With regard to Environmental Justice 
weues affecting Native Amencan 
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Implernenting ary of the alternatives 
would have no effects on 


Environmental Justice issucs, 
including the social, cultural, and 
economic well-being and health of 
minorities and low moome groups 
withen the general analyser area 


4.1.19 Hazardous and Sold Waste 


If ACC acquires the Horse Creek LBA 
tract, we wastes that would be 
generated in the course of mining the 
tract would be similar to the wastes 
that are currently berg generated by 
the existing mining operation. The 
procedures that are used for handhng 
hazardous and sold waste at the 
existing Antelope Mine are described 
in Chapter 2. Wastes generated by 
mining the LEA tract would be 
handied in accordance with the 
existing regulations using the 
procedures currently m use at the 
Antelope Mine, as described im 


Chapter 2 
4.2 No-Action Alternative 


Under the No-Action Alternative, the 
coal lease application would be 
rejected and the area contained in the 
apphcation would not be offered for 
lease at this tirme For the purposes of 
thie analysis, the No-Action 
Alternative asesurnes that these lands 
would never be mined However, the 


approved muning operations for the 


casting Antelope Mine would not be 
changed d thes alternative os chosen 


The wumpects deacribed on the 
preeeding pages and m Table 2.3 to 
and physsography, 


bypess of thes federal coal of the lease 
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Table 4-4. Regulatory Compliance, Mitigation and Monitoring Measures required under the Proposed Action, 
Alternative | (No Action), or Alternative 2 











5] resource Stipulations or Required by State or Federal Law’ MONITORING’ 
Topography 4& Restoring to approximate ongmal contowr or other approved topograpiec LOD checks as-built ve. approved 
; Phy mograptry config uration topography, wrth each annua! 
report 
Geology 4& identsfying & selectively placing or maxing chemically of phyecally unsurtable LOD requires monitoring m 
Minerals overburden matenals to minumuze adverse cfiects to vegetation or groundwater advance of mirung to detect 
“ unsuttable overburden 
J Sou! Salvagong soil sustabie to support plant growth for use om reclamation, Mornitoring vegetation growth on 
Protecting sou stockpiles from disturbance and cromona! influences, reclasmed areas to determine 
Selective! placeng at least 4 ft of sustabie overburden on the graded spoil surface need for soll amendments 
below replaced topso:l to meet guidelenes for vegetation root zones Sampling regraded overburden 
for comphance with root zone 
criteria 
; Aer Quality Dispersion modeling of mining plans for annual average particulate pollution On-site air quality monitoring for 
impacts on ambeent ai, PM . or TSP, 
Useng particulate pollution control technologes, Off.- te aminent monstoring ‘or 
Useng work practices designed to minemusr fugytive parteculate emismons, PM. or TSP, 
Useng EPA. or state mandated BACT, mnchuding On-site comphance mspections 


Pabric filtration or wet scrubbing of coal storage silo and conveyor vents, 
Watering or useng chemmocal dust suppression on hau! roads and exposed souls, 
Contammen: of truck dumps and primary crushers. 


Covering of conveyors, 
Prompt revegetation of exposea souls 

Surface Water Butiding and maimtamung sediment control ponds or other devices during mining, Monitoring storage capacity m 
Restoring approximate onginal dramage patterns during reclamation, sediment ponds, monitoring 
Restoring stock ponds and playas during reclamation quality of discha’ jes, monitoring 


Groundwater Evaluating cumulative impacts to water quantity associated with proposed Monitoring wells track water levels 
Quantity 





mining, " 
Replacing existing water nghts that are mmterrupted, discontinued, or diminished underburden, & backfill 
by mining with water of equivalent quantity 


These requirements, mitigation plans, and monitoring plans are in place for the existing Antelope Mine in thew current approved mining 
end reclamation plan (the No-Action Alternative}. If the Horse Creek LISA Tract is leased, these requirements, mitigation plans, and 
monitoring plans would be part of a mining plan revision covering « Horse Creek LBA Tract that must be approved before mining can 
occur on the tract wnder Alternative | or 2 
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Table 4-4. 


Regulatory Compliance, Mitigation and Monitoring Measures required under the Proposed Action, 
Alternative | (No Action), or Alternative 2. (Continucd) 











Wetlands 


Vegetation 


Evaluating cumulative empacts to water quality associated with proposed manung, 
Replaceng casting water mghts that are interrupted drscontrmucd. of dumenmhed 


by moneng with water of equivalent quality 


identsfying all alluvial valiey floors that would be affected by mueneng. 


Determening mgnificance to agriculture of all sdéentified alluvial valicy floors 
affected by mirung (WDEQ). 

Protecting downstream alluvial valiey floors during miming. 

Restoring essential hydrologsc function of all alluvial valiey floors affected by 


Replacir.g all jurisdictional wetlands that would be disturbed by mining 


Replacing functional wetlands as required by surface managing agency or surface 
land owner 


Permanently revegetating reclaimed areas according to a comprehensive 
revegetation plan using approved permanent reclamation seed mixtures consisting 
oredomimanthy of species natrve to the area, 

Reclaiming 20% of reclaimed area with native shrubs at a density of one per 
square meter, 

Controthng erosion on reclasmed lands prior to seeding with final seed mixture 
using mulching, cover crops, or other approved measures. 

Chemically and mechanically controlling weed mfestation, 


Durect hauling of topsorl, 

Selectively plantong shrubs om rypanan areas, 

Planting sagebrush, 

Creating depresmons and rock piles, 

Using special planting procedures eround rock piles, 
Posting reclamation bond covenng the cost of reclamation 


MONITORING’ 
Monttiormg wells track water 
quailty m overburden, coal, 
mierburden, underburden, & 
tac kcfoll 


Monitoring to determine 
restoration of essential hydrologic 
functions of any declared AVF 


Monitoring of reclarmed wetlands 
using same procedures weed to 
identify premining jsurredictional 
wetlands 


Morvtormng of revegetation growth 
& diversity wnt release of final 
reclamation bond (minimum 10 
years). Monitoring of erosion to 
Getermine need for corrective 
action during establishment of 


vegrtation Use of controled 
grazing during revegetation 
evaluation to determine surtabulty 








‘These requirements, mitigation plans, and mon:toring plans are im place for the existing Antelope Mine mn thew current approved mining 
and reclarnation plan (the No-Action Alternative) If the Horse Creek LIA Tract 1s leased, these requirements, mitigation plans, and 
monitoring plans would be part of a mining plan revision covering the Horse Creek LBA Tract that must be approved before mining can 
occur on the tract under Alternative | or 2 
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Table 4-4. Regulatory Compliance, Mitigation and Monitoring Mcasures required under the Proposed Action, 


Alternative 1 (No Action), or Alternative 2. (Continucd) 





Regulatory Compliance or Mitigation Required by 
RESOURCE Stipulations or Required by Stace or Federal Law’ 











W tidiete Restoring premuening topography, to the maximum extent possibirc, 
Planting a diweree mixture of grasecs, forbs and shrubs m configurations 


beneficsal to wildlsic. 

Demgring fences to permit wildlie passage. 

Raptor proofing power transrmisson poles. 

Creating arteficsal raptor nest sites, 

Increamng Sabsrtat diversity by createng rock clusters and shallow depresmons on 
reclaimed land 

Cottonwood plantings along reclanned dramages. 

Replacing drammages, wetlands and alluvial valiey floors disturbed by monong, 
Reducing vehicle speed limits to minimize mortality, 

Instructing emmployees not to harass or disturb wildlife, 


Preparing raptor muitigatio’: plans 


Threatened, Avwonding bald cagice d' sturbance, 
Endangered, & Restoring bald cagie foraging areas disturbed by mening 
Candidate Restoring mountam plover habitat disturbed by mineng, 
Species Using raptor safe p ewer lines, 
S rrveying for Ute Ladies tresses, 
Surveying for mountain plover, 
Searching for black footed ferrets if prairie dogs move onto tract, 


Land Use Surtably restormng reclaimed area for historic uses (grazing and wiidihife). 
Cultural Conducting Class | & Ill surveys to identify cultural properties on all state and 
Resources federal lands and on private lands affected by federal undertakings, 


Consulting with SHPO to evaluate eligibility of cultural properties for the NRHP, 
Avoiding or recovering data from significant cultural properties identified by 
surveys, according to an approved plan, 

Notifying appropriate federal personne! if historic or orehistoric materials are 
uncovered during mining operations, 

Instructing employees of the mmportance of and regulatory obligations to protect 
cultural resources 


Baseline A&A annual wildlife 
mortormng surveys, 

Monstormng for Magratory Birds of 
Hagh Pederal Interest 


Baseline and annual =  wildiife 
monitoring surveys 


Monitoring of controlled grazing 
pror to bond release evaluation 


Monitoring of mining activities 
during topsoil stripping, cessation 
of activities and notification of 
authorities if ummdentified sites are 
encountered during topsoil 
removal 








These requirements, mitigation plans, and monitoring plans are im place for the existing Antelope Mine in thei current approved mining 
and reclamation plan (the No Action Alternative) If the Horse Creek LISA Tract is leased, these requirements, mitigation plans, and 
monitoring plans would be part of a mining plan revision covering the Horse Creek LBA Tract that must be approved before mining can 


occur on the tract under Alternative | or 2 
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Table 4-4. Regulatory Compliance, Mitigation and Monitoring Measures required under the Proposed Action, 
Alternative | (No Action), or Alternative 2. (Continucd) 











KESOURCE Stipulations or Required by State or Federal Law’ MONITORING 
Natrve Notsfying Native American tribes with known interest mm thes area of leaseng action = No epecefx monmrtormng program 
Amencan and request for help mn identifying potentially sagneficant rehgsous or Cultural sites 
Concerns 


Paleontological Notifying appropriate federal personne! of potentially sagnificant paleontolagical No specefic monrtorng program 
Resources sites are discovered during mirung 


Visual Rest. . ng landscape character during reclamation through return to approammate No specific monitoring program 

Resources ongmnal contour and revegetation with native species 

Nowse Protecting eraployees from hearing lous MSHA mnepections 

Transportation Relocating existing pipeline, f necessary, in accordance with specific agreement No specific monitoring program 

Pacthties between pypeline owner and coal lessee 

Soemorconomcs Paying royalty and taxes as required by federal, state, and local regulations Surveying and reporting te 

document volume of coal removed 

Hazardous & Disposing of solid waste and sewage within permit boundaries according to No specific monitoring other than 

Sold Waste approved plans, required by these other regulations 
Storing and recycling waste oil, and response plans 


Maintamung of files containing Material Safety Data Sheets for all chemicals, 
compounds, and/or substances used during course of mineng, 

Ensuring that all production, use, storage, transport, anc’ dreposal of hazardous 
materials is in accordance with applicable existing or hereafter promulgated 
federal, state, and government requirements, 

Complying with emergency reporting requirements for releases of hazardous 
matenals as established in CERCLA, as amended, 

Preparing and implementing spill prevention control and countermeasure plans, 
spill response plans, inventones of hazardous chemical categones pursuant to 
Section 312 of SARA, as amended, 


Prepering emergency response plans, 


— These requirements, mitigation plans, and monitoring plans are in place for the existing Antelope Mine in their current approved mining 
and reclamation plan (the No Action Alternative) If the Horse Creek LIA Tract is leased, these requirements, mitigation plans, and 


monitoring plans would be part of a mining plan revision covering the Horse Creek LBA Tract that must be approved before mening can 
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4 0 Envrronmental Consequences 








would be mspcreased under the action 
alternatives Compared to what would 
occur without the addition of the LBA 
tract. The postmining backfill may 
take in cxcess of 100 years to reach 
equibbrrurn water levels and water 
quality. Less tirmme would be required 
near the meaning boundarnes. Water 
level and water quality in the backfill 
would be sustable to provide water to 
wells for lwestock use, but would be 
different from premining conditions 


4.4.6 Alluvial Valicy Floors 


No ressdual impacts to alluvial vailey 
floors would occur following mining 


4.4.7 Wetlands 


Replaced wetlands (jurisdictional or 
functional) may not duplicate the 
exact function and landscape features 
of the premining wetland 


44.5 Vegetation 
Reclaimed vegetative communities 


may never completely match the 
surrounding native plant community 


4.4.9 Wildlife 


Although the LBA tract would be 
reclaimed to be as near orginal 
condition as possible, there would be 
some residual wildlife impacts. The 
topographic moderation would result 
in a oermanent loss of habitat 
diversity and a potential decrease in 
slope dependent shrub communities 
This would reduce the carrying 
capacity of the tland for 
shrub-dependent species 


4.4.10 Threatened, Endangered, and 
Candidate Specacs 


No residual wunpects to ThE or 
candidate specees are expected 


4.4.1) Land Vee and Recreation 


No ressdual impacts to land use and 
recreation are expected 


44.12 Cultural Resources 


Cultural sites that are determined to 
be eclagible for the NRHP and that 
cannot be avorded are destroyed by 
surface coal mining after data from 
those sites is recovered. Sites tha’ 
are not clgibie for the NRHP are lost 


4.4.13 Native Amencan Concerns 


No residual imnpacts to Native 
American concerns are expected 


4.4.14 Paleontological Resources 


No residual impacts to significant 
paleontological resources are 
expected 


4.4.15 Visual Resources 


No residual impacts to visual 
resources are expected 


4.4.16 Noise 


No residual impacts to nome are 
expected 


4417 Transportation Facilities 


No resedual impacts to transportation 
facshtres are expected 
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$4.18 Sococconomics 


No residual impacts to 


This section briefly surmmarizes the 
cumulative impacts that are 


occurring as a result of ecvisting 


development in the area being mined 
and considers how those impacts 


woulc change if the Horse Creek LBA 
Tract ts leased and mined and if other 


proposed development in the area 
occurs 


important points to keep in mind 
include: 1) the total areas of all 
mines would not be disturbed at 
once, 2) the number of acres, type of 
vegetation, etc , disturbed would vary 
from year to year, 3) the impacts to 
groundwater would vary as mining 
progresses through cach permit area 
(depending on saturation, how close 
the Next mine pit is, etc); and 4) the 
intensity and extent of CBM 


development is speculative 


Since decertification of the Powder 
River Federal Coal Region in 1990. 
the Wyorming State Office of the BLM 
has held twelve competitive coal lease 
sales and issued nine new federal 


coal leases contamung approximately 
2.365 bilhon tons of coal using the 
LBA process (Table 1-1). This leasing 
process has undergone the scrutiny 
of two appeals to the Internor Board of 
Land Appeals and one audit by the 
General Accounting Office 


The Wyoming BLM has received 
applications for four additional 
federal coal tracts containing over 
1.75 billion tons of coal (Table 1-2). 
The PRRCT has reviewed three of 
these apphcations and recommended 
them for processing (Horse Creek, 
Belle Ayr and North Jacobs Ranch). 
All are maintenance tracts apphed for 
by an adjacent mine. At its April 23, 
1997 meeting in Casper, Wyoming, 
the PRRCT recommended that the 
BLM not start processing the New 
Keeline lease application for a new 
mine start. The BLM Wyoming State 
Director subsequently rejected that 
application without prejudice in a 
June 13, 1997 decision. The 
apphcant (Evergreen Enterprises) has 
appealed the decision of the Wyorning 
State Director, and that appeal is 
pending. The North Jacobs Ranch 
LBA tract overlaps a portion of the 
area that was applied for in the New 
Keeline LBA Tract. Since the LBA 
sale process is a competitive bidding 
process, Evergreen Enterprises would 
have an opportunity to bid on the 
North Jacobs Ranch LAA tract if it is 
offered for sale. On July 26, 1999 
BLM released a draft Environmental 
Assessment of a coal exchange (BLM 
1999a). Under this exchange Enron 
would receive a federal lease for a 
106-rmmlhon ton portion of the Hay 
Creek Tract next to the Buckskin 
Mine im exchange for a 170-million 
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ton coal lease ncar Buffalo, Wyormng 
that is unmineable duce to 
construction of 1-90 


The Wyormng and Montana BLM 
state offices compicted a study 
entitled “Pouder Ruer Basm Status 
Check’ in 1996. The purpose of this 
study was to document actual 
muneral development impacts in the 
PRB from 1980 to 1995 and compare 
them with mineral development 
impacts that were predicted to occur 
by 1990 im the five previously 
prepared PRB regional EIS's 
Portions of the status check were 
updated prior to the 1997 and 1999 
PRRCT public meetings in Casper, 
Wyorming and Billngs, Montana 


Four of the previously prepared 
regional EIS'’s evaluated § coa! 
development in the PRB in Wyoraing 
They are 


Frnal Enwsronmental Impact Statement, 
Eastern Powder Rwer Coal Basin of 
Wyoming, BLM, October 1974, 


Final Enwmronmental Statement, 
Eastern Powder Rwer Coal, BLM, 
March 1979, 


Final Envsronmental Impact Statement, 
Poder Rwer Coal Region, BLM, 
December, 1981; and 


Draft Environmental Impact Statement, 
Round 0 Coal Lease Sale, Powder 
River Region, BLM, January 1984 


For Wyoming, the status check 
compared actual development in 
Campbell and Converse counties with 
predictions in the 1979 and 198! 


Pinal EIS, and USOS Water 
Resources Investigations Report 48. 
4046, entitied ‘Cumulatwe Potental 
Hydrologic Impacts of Surface Coal 
Mirung m the Eastern Pouder Rwer 
Structural Basm (Martin, ct al, 
1988), whch us frequently referred to 
as “the CHIA” 


297 5 millon tons of coal, according 
to the records of the Wyoming State 
Inspector of Mines. This is more than 
three times the total 1980 coal 
production of 94 million tons for the 
entire state. The increasing state 
production is primarily due to 
increasing sales of low-sulfur, low- 
cost PRB coal to electric utilities who 
must comply with Phase |! 
requirements of Title Ill of the 1990 
Clean Air Act Amendments. Electric 
utilities account for 97 percent of 
Wvyorning s coal sales 


The currently operational mines in 
Campbell and northern Converse 
Counties are shown in Pigure |-! 
Thew current status and ownership 
are shown in Table 4-5. There have 
been numerous changes in mine 
ownership during the last decade, 
and this has resulted im mine 
consohdations and mine closings 
within the basin 


The mines are located just west of the 
outcrop of the Wyodak coal, where 
the coal ts at the shallowest depth 
The mines in Campbell and Converse 
counties produce &5 to 95 percent of 
the coal produced in Wyoming cach 
year Table 46 summarizes 
predicted coal mining activity (from 
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Table 4-6. Coal Production and Development Levels, Campbell and Converse Counties, Wyoming 





Rombe Bum ver 
of of 


jal 
& 


Active 0—“‘émitdng® 
Preéectios Cae) Powe. 
Mil «: Piasts 





1979 Preda tums tor PH 47 . | a 


1OR) Prediecteome for 1 1464 ; ' i) om _ 


| we i? 


Actual | 9O® 797 5 ‘ 4 2 1 “ea $47) 


uoynoyddy asve] joo) yeas) ess0j4 ‘STg fou 
<_ 
= 
¢ 
: 











~ 

Potential be | POO) 18 ;> 4 2 4 $4 a 

~ 

: 

Earsting Power Plants PPAL Deve Johmson PRPAL Wyedek Bie t Hille Sempeon @!. and Bleck Hills Sempeon ¢2 g 
Proposed New Power Plants NAP Two Ek. Zeugier EVOOAL. and Calpene & Black Mills Wyadak #2 ; 
Earsteng Coal Enhancement ENOCOAL Bucketun and APs Port Unseen = 

I 

Proposed New Coe! Enhancement ENC PAL Nerh Rac hetle S 

Seu Toes '979 and 1981 BLM Powder Riwer Bawn Regional E1Se Wyormng State Geolagea!l Survey Geo notes 1996 99 and Wyornmng State bs 

tr ctor of Memes Annual Reports 19490 98 
_ 

- ——————————————————_—_—______——_—____—————— a 1 
~ * 
~d v 


/$7 











4.0 Enwrronmental Consequences 





the 1979 and 1981 regonal EIS's) 
with actual ac* ‘vity that has occurred 
since the EIS's were prepared 


Campbell and Converse counties’ oi! 
production decreased to 20.7 mullhon 
barrels of oi m 1998 from 32.8 
milhon barrels in 1992, a 36.9% 
decrease. Oil prices are currently 
very low, which suggests that this 
trend of decreasing oil production will 
continue in the foreseeable future 


Natural gas production has been 
increasing, particularly in Campbell 
County, due to the development of 
shallow CBM resources west of the 
coal mines. About 1,370 CBM wells 
had been drilied in the PRB in May 
1999 (WOGCC 1999). Since 1990, 
five EA's and one EIS have been 
prepared to analyze the impacts of 
CBM development in Campbell 
County, and BLM is currently 
preparing another EIS and another 
EA analyzing the potential unpacts of 
additional CBM wells in the Wyoming 
portion of the basin The 
development of CBM was not 
anticipated when the regional EIS's 
were prepared 


Under the current process for 
approving CBM drilling, CBM wells 
can be drilled on private and state ou! 
and gas leases after approval by the 
Wyormng Oil and Gas Conservation 
Commission and the Wyoming State 
Engineer's Office. On federal oi! and 
gas icases, HLM must analyze the 
individual and cumulative 
environmental impacts of ol) drilleng, 
as required by NEPA, before CBM 


drilling can be authorized 


Approximatcly 88% of the coal mghts 
m the Wyodak CBM project arca 
shown in Figure 1-1 are federal, but 
only about half of the oi and gas 
nmehts wm this area are federal. A 
recent Supreme Court decision (95- 
830, decaded June 7, 1999) assigned 
the nghts to develop CBM on a piece 
of land to the owner of the oil and gas 


rights 


Other muncral development levels in 
the Wyormng PRB are currently lower 
than predicted in the EIS'’s. In the 
1970's, significant uranium 
development was anticipated § in 
southwest Campbell County and 
northwest Converse County. This 
development did not materialize 
because the price of uranmum dropped 
in the carly “90's There are 
currently thr m situ wuranium 
operations in Converse and Johnson 
counties, but no mines and no mills 
Uranium production has been 
mncreasing since 1990. The increare 
has been partially due to higher 
uranium prices, particularly in 1996 
and 1997 


Scorta is quarned for use as road 
surfacing maternal, primarily by coal 
mines but ais by a few exca\ ston 
and construction firms. Bentonite: is 
mined m parts of the Wyoming 
Powder River Basin, but not m 
Campbell or Converse Counties 


The proposed Horse Creek LBA Tract 
1s situated within a nearly continuous 
corndor of five coal munes foounting 
the North Antelope / Rochelle Complex 
as one mine) m northern Converec 
and southern Campbell counties 
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generation power plant. The power 
plant boiler would burn coal fines 
from the plant as well as some minor 
purge gas streams, and would 
produce cnough clectricity to run the 
ENCOAL Plant and the North 
Rochelle Mine Excess clectricity 
would be available for external sale 
ENCOAL has submitted a request for 
amendment to the North Rochelic 
mining permit to WDEQ/LOD, since 
the ENCOAL Plant would be located 
within the rail loop at the North 
Rochelle Mune ENCOAL is also 
pursuing a surface land exchange 
with the USFS because the proposed 
location for the ENCOAL facilities is 
on USFS surface In addition, 
ENCOAL has filed a Permit 
Amendment Application with the 
Industrial Siting Division of WDEQ 
for the proposed LFC plant, and an 
air quality permit application with 
WDEQ/AQD. Other permits that will 
be obtained include a wastewater 
permit from WDEQ, a permit for a 
quantity of water from the Wyoming 
SEV, and various construction and 
waste disposal permits from the state 
and county 


The ENCOAL operations at the North 
Rochelle Mine would use up to 700 
gpm of water. According to plans 
submitted to the Wyoming State 
Engineer (ENCOAL 1997), ENCOAL 
Corporation proposes to provide 
required industrial water for the 
ENCOAL plant by means of a two 
phase approach The Phase |! 
industrial water supply would be 
based on use of groundwater from 
two existing wells in a local scorw 
aquifer during approximately the first 


eight years of plant operation. The 
Phase 2 industrial water supply 
would be based on use of 
groundwater from deeper aquifers 
during the remaining operational life 
of the plant if expenence shows the 
sconma aquifer cannot continuc to 
provide 700 gpm. The full life of the 
project is projected to be 30 years 
This project is currently on hold and 
there 1s no proposed construction 
schedule at this time 


Two Elk would be a coal-fired power 
plant located cast of Black Thunder 
Mine and would generate 250 Mw 
The plant would burn low-Btu “waste 
coal” and coal fines as well as sub- 
bitumimous coal in a pulverized coal 
boiler. This ability to burn low Btu 
waste coal and fines would allow the 
Two Elk plant to recover fucl values 
that might otherwise be lost and 
thereby generate clectric power more 
efeiently than existing coal-fired 
plants. Coal and waste coal would be 
transported from the mine to the 
power plant by direct truck haul on 
unpaved roads, and ash would be 
returned to the mine by enclosed, 4- 
wheel off-highway § trucks An 
apphcation for an air quality Permit 
to Construct was submitted to WDEQ 
and was deemed administratively 
complete on August 5, 1997. The 
Two Elk project received a Permit to 
Construct from WDHQO/AQOD on 
February 27, 1998. The permitice 
has two years from the date of 
meuance to begin construction. No 
final decrssons have been made as to 
how much water would be weed, of 
where it would be obtained Various 
scenarios for “wet” and “dry” 
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operations are being evaluated at this 
ume. Other permits that will be 
obtained include a wastewater permit 
from WDEQO and various construction 
and waste disposal permits from the 
State and county 


The Surface Transportation Board 
preiminanly approved the DM&E 
Railroad expansion plan (to build 262 
miles of new track in the Powder 
River Basin and to rehabilitate 650 
miles of track across South Dakota 
and Minnesota) on December 11, 
1998 The approval was made 
pending the completion of an analysis 
of the environmental impacts of the 
project. The DM&E had proposed to 
Start construction im 1999 and 
compiete the new railroad line im 
2001; however, final approval and 
construction cannot take place until 
after the environmental analysis is 
completed. The proposed route in 
Wyoming will generally follow along 
the Cheyenne River valicy 


With the exception of some projected 
impacts to the labor and housing 
markets, none of the impacts to the 
physical environment projected by 
these proyects would extend into the 
tiorse Creek analysis area 


The status check identified one part 
of the coal mining process where the 
actual levels of development did not 
agree with the predictions, and this 
was the number of acres reclained 
In general, coal mine reclamation 
efiorts have been successful in both 
‘the Wyoming and Montana portions 
of the basin, however, as indicated in 
Table 4.7, the regional EIS's «. eeurmed 


that reclamation would proceed at a 
faster pace than has actually 
occurred 


Table 4-7 compares the 1979 and 
1981 predictions of surface coal 
muning disturbance and reclamation 
arcas with actual disturbance and 
reclamation areas The EIS 
predictions are for the total areca of 
disturbance that is available for 
reclamation and the area that has 
been reclaimed. The actual numbers, 
which are taken from the Annual 
Reports filed with WDEQ/LOD by 
each mince, show all acres of 
disturbance and acres seeded with 
final seed mixture. Since the EIS 
predictions for disturbed areas 
mclude only areas available for 
reclamation and the actual disturbed 
areas shown im Table 4-7 imclude 
areas that are not currently available 
for reclamation (mine facilities, rail 
laciiities, roads, etc), the numbers 
are not exactly comparable. To make 
them more comparabic, the number 
of actual disturbed acres would tx 
decreased to refiect the acre. at cach 
mine occupied by mune and rail 
facilities, roads, etc., however those 
numbers have not been availabe for 
all mines in the annual reports. Also, 
snece reclamation m= a4 process 
involving many steps, and seeding 
with the final seed mixture happens 
near the end of the process, Table 4.7 
shows the area that i currently 
almost completely reclanned but it 
does not show the total number of 
actes that are bemng reclaimed at thes 
turne 
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Table 4-7. Predicted and Actual Coal Mine Disturbance and Reclamation. 
Campbell and Converse Counties, Wyoming 








Surface Coal Surface Coa! 
Mining Mining 
Disturbance Reclamation Percent 
Year (Acres)}* (Acres)** Reclaimed 

1979 EIS Prediction 22.794 12.666 55 57% 
for 1990 
1981 EIS Prediction 48.400 34.100 70 45% 
for 1990 
Actual 1990 31.797 994 22? 00% 
Actual 1996 47.018 12.165 25.87% 
Actual 1997/9R8*** 52.502 14.504 27 63% 





sedimentation ponds, etc 


currently berme reclaimed 


Includes all disturbance, including mune facilities, rail facilities, roads, 


Includes only acres seeded with permanent seed mixture, not all acres 


*** Based on most recent Annual Report submitted to WDEQ/LOD that is 


available for each mine 





For the southern group of mines, 
approximately 33% of the area of 
disturbance has been seeded with a 
final seed mixture 


At Antelope Mine, 285 acres were 
disturbed in 1997 and 129 acres were 
seeded to the permanent vegetation 
species Cumulatively through 
September 30, 1998, a total of 3,059 
acres had been disturbed at Antelope 
Mine and S58 acres had been 
reclaimed. Currently, WDRQ/LOD 
(1997) suggests to oprrators that only 
latge, contiguous areas such as 
drainage basins be considered for 
vend release, with the assurance that 
the area will not be disturbed in the 
future Because many mine plans 
cross a drainage basin several tires 


during the life of mine, final 
reclamation of the drainage may not 
occur until late m the life of mine 
This weve is further complicated 
when two operators are mining in the 
same drainage on different 
reclamation schedules, in that bond 
r. lease for the first operator to mine 
the basin could be held until the 
second operator's portion of the basen 
is §6=— reclaimed Due to. the 
unce ttainties involved the process of 
applying for and receiving final bond 
release, most companies are clecting 
to postpone the imitiation of bond 
release until lat. im the life of mine 


The development «/ reclamation 
schedules for PRE mines must take 
inte account various unique factors 
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Very theck coal scams, 

Diverse premuning topography, 

Surtace-mining methods using 

trucks and shovels combencd 

with draghnes, and 
~- Large-volume 

movements 


matcrial 


These factors affect the amount of 
reclamation that can be accomplished 
at any given time 


Achievernent of final postmuine 
topography «unmediately following 
mirung is not always possible. The 
mining plan dictates the backfill 
placement and timing sequence and 
must take into account changing 
stryp ratios which create material 
surpluses or deficits. Stockpiling, 
which may be required to fill final pit 
voods or store new pit boxcut 
material, affects the backfill material 
balance Operateng changes can also 
affect the backfill placement timing 
and sequence Some examples 
include changing the pit direction to 
conform to tease confruration, 
changing plans to accommodate 
production growth and changes im 
technology or mining method. The 
achuevernent of contemporancous 
reclamation 1s evaluated on a site. by 
site basis by the WDEQ taking the 
mining complexities unique to cach 
rune mto account 


4.5.) Topography and Phymography 


Following surfi.ce coal mining and 
reclamation, topography will be 
meaxified im an elongated corridor 
east of and paralleling Highway 5° 
from just north of Gillette, Wyvormne 


south for about 75 mules The 
topography in the PRB is 
characterized by relatively flat or 
rolling topography. After reclamation, 
these characteristics will be 
emphasized im the reclaimed arca 
Premining features that were more 
topographically unique (eg , steeper 
hills and gulles, rock outcrops, ctc ) 
will generally be smoothed The 
reduction m topographic diversity 
may lower the carrying capacity for 
bug game in the reclaimed areas; 
however, ty game ranges are 
generally very laree and mining 
activities are, in general, not located 
in habitats defined as crucial. The 
overall flattening and lowering of the 
topography would result in mncreased 
infiltration of surface water and 
reduced peak flows from the 
drainages. These changes would not 
be sigruficant because the streams 
typically flow from west to cast across 
the area rather than north to south 
along the entire corridor. Therefore, 
only a «mall part of cach stream's 
dramage area would be disturbed (see 
Section 4.5.5). There would be no 
sgrfcant cumulative wmpaects to 
topography and physiography due to 
the proximity of coal mining, CBM 
development, and the proposed 
construction of the railroad lne and 
ENCOAL and Two Elk power plants in 
thes area becauer the construction 
and operation of those projects would 
cause munimal topographec and/or 


physmographsx changes 
41.5.2 Gcolugy and Minerals 


The PRE coal region encompasses an 
area of about 20,000 mm’ and 
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contains nearly 240 tulhon tons of 
sub-biturnmmous coal resources (BLM 
1979). Converse County has a total 
area of 4,050 mi’ of which slightly 
less than one percent is within 
current permit boundanes. Campbell 
County has a total area of about 
4,760 mi’, of which approximately 
four percent is within current mince 
permit boundanes. Coal mining in 
thes area disturbs about 2,000 acres 
annually with about 1,450 acres 
reclaimed annually (BLM 1996¢) 
Mining and reclamation rates are 
expected to continue to increase 
through the year 2015, but the 
balance between reclarnation and 
mining should remain about the 
rame. in the PRB, the coal reserves 
currently leased represent a small 
percentage of the total coul reserves 
but a large percentage of the 
shallowest thence the most 
economecal to recover) coal reserves 
Within the five southern mines, 
approximately 43,610 acres of federal 
coal are currently leased. This is 
about a 61% mcrease over the 27,160 
acres of federal coal that were ieased 
in the southern group of mines im 
1990, prior to decertification. Under 
the Proposed Action, approximately 
2,840 additional acres of federal coal 
would be leased, which would 
repre « Vta6.5% inecrease im the area 
of leased federal coal in the southern 
group of five mines. The area of 
disturbance associated with mening 
these leases, which would be greater 
than the leases themecives is 
uiscuseed im other parte of this 
analyer te ¢. section 4.5.3) 


Coal and CBM are non-rencwabic 
resources that form as organs matter 
decays and undergoes chemical 
changes over gcologsc tirme. The CBM 
and coal resources that are removed 
would be used to generate power and 
would not be available for use m the 
future. Based on the information 
that rs currently availabic, removal of 
the CBM and water from the coal 
prior to mining does not damage 
the coal Construction of | 

proposed railroad line and power 


plants would not mmpaect the ecology 
or muneral resources m the area, so 


there would be no overlapp og 
impacts related to these projects 


4.5.3 Soils 


The five existing southern mines as 
permitted would disturb 
approximately 38,000 acres 
throughout their combuned lives (they 
would disturb about 1,200 m.es 
annually during actrve mining at the 
currently planned mining rates). The 
recently leased North Rochelle, 
Powder River and Thundercloud LBA 
tracts have not yet been permitted 
They would add an estimated total of 
about 11,000 additional acres of 
disturbance, which would bring the 
total disturbance wi the southern 
mene group to approximately 49,000 
acres. This ts an mecrease of 29% in 
the estimated disturbance area over 
what is currently permitted for the 
southern mune group. If the Horee 
Creek LAA Tract is ber ced and mined, 
the disturbance area im the southern 
group of munes we wd mcrease by as 
much as 1580 acres, to 
apprommately 52.600 acres This 
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A regponal curmulative mnmpact analysis 
was performed for this EIS to 
estimate impacts on air quality in the 
year 2015 from the Proposed Action 
and all other reasonably foresecabic 
actions. This analysis consisted of an 
update and modification to the May 
1999 Wyodsk CBM Project DEIS far- 
range Curnulative air quality analysis 
(BLM 1999). No separate analysis 
was carried out to determine mmpacts 
of murung the Horse Creek LBA Tract 
alone, the only changes m air 
emmesons due to muning the Horse 
Creek lease as an extension of 
Antelope Mone will be a small change 
im the location of Antelope Mine 
emissions, and a lenger duration of 
muinn.g activity at the Antelope Mine 
Therefore there will be negligible 
change im long-term cumulative ai 
impacts specific to the Horse Creek 
LBA Tract 


The regional (far-range) crnulative 
air quality analysis was caTied out 
using the CALMET/CALPUPY model 
Modeling was performed to estimate 
impects of NO... SO, an4 part.culate 
matter emissions on ai quality, 
regiona’ haze, and ai quality related 
values (AORVs) at Class | and 
sensitive Class Tf areas within 
approximately 150 mules (240 krn) of 
Gillette, Wvorming. The area included 
im the model analysis i@ shown m 
Pure 4-3 The model analysis 
results presented mm this section 
represent an indication of potential 
mpects based on currently available 
madehng technolagy and antx pated 
bevels of activity im the wear 2015 (eee 
drecusmon below) 


Cumulative Emissions Inventory 


An mventory of imeremental ai 
pollutant cmissons was prepared 
using 1995 as the base vear and 
2015 as the analysis year. The 
inventory utthaed data assembied for 
the Wyodak CBM Project curnulative 
analysers, but included a number of 
updates and revimons to mocorporate 
newly available wmiformation. The 
inventory mcluded a breakdown of 
particulate matter emissions imto 
three sub-groups clemental carbon 
particles (EC), organic caibon 
particles (OC), and other 
undifferentiated particles, inchuding 
fugitive dust (PM...) The carbon 
partecles, whech are emitted primarily 
from chesel engines (mune equipment 
and trams), were treated separately 
because of their potential wnpact on 
regional haze SO, emissions from 
blasting, trains and other dicse!l 
engines were also ichuded, again 
because of potential regional haze 
impects 


The four groups of air emission 
sources that were inventoned and the 
sources of ermesons data rehed upon 
are deacribed below 


permitted poimt source 
infermation was besed upen 
state agerny files, as obtammed 
lor the Wyodek CRM Propect 
DEIS (auLM 19o0) 
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Potential incremental increase 
in surface coal mining 
emissions. Coal production in 
the year 2015 is projected to 
total 387 million tons per year 
for the PRB mines listed in 
Table 4-5 (Resource Data 
International 1998). This is 
about 30 percent more than 
the 1998 production and about 
82 percent of the permitted 
production for active mines 
shown in Table 4-5. The 
permitted production is the 
regulatory limit based on 
present air quality permits. 
Thus, the reasonably 
foreseeable 2015 coal 
production assumed for the 
analysis represents about 82% 
of maximum permitted 


production. 


Incremental coal production 
from 1995 to 2015 was 
calculated for cach of the 15 
PRB mines active after 1999 
(Table 4-5) by assuming 82% of 
permitted production in 2015. 
Emission increases for cach 
pollutant were estimated based 
on the ratio of emissions to coal 
production as shown by the 
most recent air quality 
evaluation for cach mine, or for 
a similar mine if recent data 
were unavailable. Planned 
major changes in mine plans 
(e.g. use of conveyors to replace 
haul trucks) were taken into 
account where applicable 


NO, is produced at mines by 
blasting, diesel equipment, and 


on-site locomotives The 
expected decrease in NO, 
emissions from diesel 
equipment engines due to new 
federal emission standards was 
taken into account in 
estimating 2015 incremental 
emissions 


SO, emissions originate from 
blasting, diese! equipment, and 
locomotives at cach mine. 
Incremental emissions were 
calculated from projected 
increases in fuel use, based on 
data in recent mine analyses 
for fuel use per unit of coal 


production. 


Particulate matter is generated 
at mines as fugitive dust (PM.,), 
and as engine emissions (a 
combination of PM,., EC, and 
OC). Fugitive PM,. emissions 
per unit of coal production 
were calculated from recent 
data for each mine and used to 
estimate incremental emissions 
for 2015 production. 
Incremental emissions of PM.,,, 
EC, and OC from engines were 
calculated from projected fuel 
use, using the proportions of 
each particulate component in 
diesel exhaust as given by 
EPA’s source composition 
hbrary. 


Coal transportation locomotive 
emissions. Emissions of NO, 
SO,, and particulate matter 
(EC, OC, and PM.) from coal 
train operations were 
calculated using EPA emission 
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factors, locomotive fuel use, 
and the reasonably expected 
coal production for 2015. The 
proposed DM&E Railroad line 
was included in the analysis, 
using a potential route and 
number of trains suggested by 
DM&E. Fuel use and the 
fraction of total traffic on cach 
of the cxisting BN and UP rail 
routes were provided by the 
railroads. Emissions 
assumptions and calculations 
were provided to BN, UP, and 
DM&E _ representatives for 
review prior to use for 
modeling. EPA's Tier | and Tier 
Il emission standards for new 
and rebuilt locomotives were 
taken into account in 
calculating year 2015 
emissions by use of EPA's 
projected flect average emission 
factors for that year 


* Wyodak CBM sources. 
Emissions for the CBM 
development will originate from 
compressor engines (NO,), 
vehicle tailpipe emissions (NO,), 
road dust from vehicle traffic 
(PM,,), and fugitive dust from 
disturbed areas (PM,,). Total 
emissions from all of these 
sources were taken from the 
Wyodak CBM DEIS analysis 
(BLM 1999). 


Total emissions from all sources and 
operations are shown in Table 4-8 
These emissions were modeled as 
point and area sources, as 
appropriate, using the 
CALMET/CALPUFF modeling system, 


to estimate air quality unpacts at the 
Class | and sensitive Class Il areas 
shown on Figure 4-3 


Cumulative Air Quality Impacts 


Based on the emission increase 
inventories for all regional sources, 
maximum 33-hour, 24-hour, and 
annual SO, impacts, 24-hour and 
annual PM... impacts, and annual 
NO, impacts were modeled and 
compared to the PSD Class |! 
increments at the Class! areas and to 
the National Ambient Air Quality 
Standards (NAAQS) at cach sensitive 
Class Il area. It is important to note 
that this is not a formal PSD 
increment analysis, and the 
references to PSD increments and 
NAAQS are intended only as a basis 
for comparison. The comparison does 
not constitute an air quality 
regulatory determination. Air quality 
standards are most stringent at Class 
|! areas (National Parks and large 
designated wildernesses) to afford the 
most protection for these pristine 
areas. The results of the air quality 
analysis for each area are provided in 
Table 4-9, which demonstrates that 
maximum projected cumulative 
impacts are much smaller than 
regulatory standards and increments. 


Regional Haze Impacts 


Regional haze impacts were 
calculated based on cumulative 
emissions impacts (modeled 
concentrations of nitrate, sulfate, 
carbon, and other particulate matter) 
within the CALPUFF modeling 
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Table 4-8 Cumulative Pollutant Emissions for Far-Range Air 
Quality /AQRV Analysis 
Emissions afer | 995 (tons/year) Percent of Tota! 
Source BO, so, ac oc ™.. nO, so, ac oc rm. 
__Wyedet CBM Sources 
Pr opourd 2 a0, 136 00 00 00 00 
C arnt ¢ ween 5 


Road [huet irom 
Vetucte Tra fx 
Fugitive Duet 
from [ heturhed 
Areas 


Prapect \ etre be 18 
Palau st 


i) >a 00 00 00 00 625 


rh 2 o0 oo o0 00 53 


0 1 00 00 00 00 





Otner Sources 





Cr ihvet Poant 7 #62 5 Ooi 
Seurces 


( ow) Manes 2 860 
im remental 

im Tease 

(NO. from 


blasteng trans 
vehi jee) 


( ew) Moines 
Incremental 
mocrease of 


fugytrve dust 


( eal Mines 679 187 71 
imc remental 
wectease from 


morang vet ies 


Coal Trane 7 262 ame iS 61 
Increment al 
mm Teaee 


domain. Extinction coefficients were 
computed and their effect on visibility 
assessed by comparison. to 
background extinction coefficients 
corresponding to the mean of the 
cleanest 20% IMPROVE (Interagency 
Monitoring of Protected 
Environments) visibility data from 
Badlands National Park and the 
Bridger Wilderness. Seasonal average 
relative humidity values were used for 
the comparison 


Results of the regional haze analysis 
are shown in Table 4-10. Potential 


917 72 762 00 00 51 


139 00 00 00 00 


4.703 00 00 00 00 26 2 


a3 00 103 2 538 05 


70 352 135 458 62 o¢ 


visibility reductions greater than the 
threshold values of 0.5 and 1.0 
deciviews are indicated for all Class | 
and sensitive Class Il areas. The 
number of days with an indicated 
potential change of one deciview or 
more ranges from four days in the 
Cloud Peak Wilderness to 70 days in 
Badlands National Park. It should be 
recognized that the analysis results 
reflect potential impacts at any one or 
more receptors in cach area (not at all 
receptors), and that the indicated 
change is relative to the 20% of best 
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Table 4-9. Results of Air Quality Impact Analysis (ieg/m’) 














Aseesl) 626-0 6CUAseesl 6C3-rlCUS Or O CAneeel 
Ares sO, PM, PM, 80, 80, 860, 
CUMULATIVE [IMPACTS 

Northern Chevenne Reaecrvation MT 003 ow o0 tr) 0% 0 
Badlands National Park. SD | 25 OF 010 1+ » 
Wind Cave Naethona!l Park, SD 06 006 17 ,a4 } oa 

Clase | PSD locremest 25 4 Ld 25 $s 2 
Black Elk Wilderness. SD 009 O4 005 24a (7° 00 
Jewe! Cave National Monument. SD 0.13 0.76 008 19) oa7 009 
Mt Rushmore National Monument SD 008 101 005 193 55 006 
Cloud Peak Wilderness. WY 001 090 004 1 os 0.32 001 
Devils Tower National Monument WY O12 0 80 016 2-4 050 0 06 

Nationa) Ambient Air Quality ‘oo 180 so i300 «= 365 80 





I cD 


Table 4-10. Predicted Annual Days of Visibility Reductions At Class | and 
Class Il Sensitive Areas from Cumulative Sources 





Number of Days Number of 


» deciview change Days deciview 





Lecation >0.5 —__ 

Northern Cheyenne Reservation Clauses | 18 

Badlands Nationa! Park Class | 173 70 
Wind Cave National Park Clases | G4 45 
Black Elk Wilderness Clase I 66 28 
Jewe| Cave National Monument Class I! 72 32 
Mt Rushmore National Monument Clase I! 58 22 
Cloud Peak Wilderness Clase I 15 4 
Devils Tower National Monument Clase Ii 7” 2a 





Note The Northern Cheyenne Reservation « a redemgneted Class ! area and i not addressed by 
exreting wertehty regulations wheh apply to the federally mandated Badian4d: and Wind Cave 


—e EE a aaa 
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visibility days in cach areca. On many 
of the days for which model-predicted 
impacts occur, natural atmospheric 
conditions and/or background air 
quality levels would result in lower 
background visibility. Thus, actual 
visibil.ty impacts would be less than 
indicated by the model results 


The model predicts that Badlands 
National Park would expenence the 
most significant visibility impacts in 
2015. The indicated impacts in 
Badlands Nationa! Park are strongly 
influenced by the close proximity of 
the modeled DM&E rail route. The 
modeled route is only one of a 
number of potential routes, and may 
not be representative of the actual 
route to be selected, nor is the 
modeled number of daily trains 
necessarily realistic of 2015 DM&E 
traffic. The Badlands National Park 
results in Table 4-10 reflect data for 
those areas of the Park more than 20 
km (12 mi) from the modeled rail 
route. The CALPUFF modeling 


system in the version applied in the 
present analysis is not appropriate for 
definition of impacts at shorter 
distances from linear sources such as 
railroads. 


AC™V Impact (Acid Deposition) 


In addition to evaluating potential 
impacts to visibility in Class | and 
sensitive Class Il areas, an 
assessment of potential impacts to 
other AQRVs in these areas was 
performed. The AQRVs of concern for 
the Class | anc sensitive Class I! 
areas include soil, water, flora, and 
fauna. For impacts to AQRVs, other 
than visibility, acid deposition of 


nitrates and sulfates is of primary 
interest duc to its efflects on lake 
acidification, as well as possibly 
affecting flora and fauna 


The cumulative acid deposition 
analysis evaluated potential impacts 
to AQRVs by computing the amount 
of nitrogen and sulfur that would be 
deposited on land masses within the 
Class | and Il areas. Additionally, the 
potential effects of acid deposition on 
Florence Lake (a sensitive lake located 
within Cloud Peak Wilderness, 
Wyoming) were also evaluated at the 
request of the FS. Nitrogen would 
ornginate from wet and dry : leposition 
of nitrates and nitric acid, as well as 
dry deposition of NO,. Sulfur would 


originate from wet and dry deposition 
of sulfates and SO, 


To evaluate potential impacts to 
AQRVs, the wet aad dry deposition of 
the nitrogen arvi sulfur- containing 
chemicals were computed using the 
CALPUFF model. Annual fluxes 
(mass per unit area) calculated for the 
Class I and sensitive Class Il areas 
were compared to the limits of 
acceptable change (2.7 to 4.5 
Ib/acre/ year) for evaluating effects on 
soil, flora, and fauna. The acid 
deposition calculations used in this 
analysis followed the procedures 
outlined in the [WAQM Phase 2 
Report (USEPA 1998) and FS 
guidance. 


To evaluate the impacts to aquatic 
systems (Florence Lake} from acid 
deposition, the joss of acidification 
neutralization capacity (ANC), in 
micro-equivalents per liter (eq/L), 
was computed using FS methods 
(USFS 1987). Since the baseline ANC 
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at Florence Lake 1s 37.6 poq/L (USDA 
FS 1999), the hmit of acceptable 
change in the ANC is 10 percent 


The results of the AORV analysis for 
efiects from acid deposition are 
summarized in Table 4-11 The 
maximum annual deposition fluxes «1 
nitrogen and sulfur duc to cumulative 
emissions are shown for cach Class ! 
and ll area. As the data show, the 
highest nitrogen deposition would be 
0.21 ib/acre/year, a value that is 
only eight percent of the lower limit of 
acceptable change 


The ANC calculation for Florence 
Lake showed that the expected 
change in ANC due to cumulative 
acid deposition impacts would be 
0.07%, a value much lower than the 
limit of acceptable change (10%) 


The cumulative air quality impact 
analysis presented here indicates that 
impacts in Class | and sensitive Ciass 
ll areas, based on reasonably 
expected pollutant emission increases 
through the year 2015, will be quite 


small with the cxceptiion of umpacts 
on remonal haze. The model results 
visiinity days in cach areca. On many 
sugecst that haze wmpacts may 
exceed Limits of Acceptable Change 
{(LACs) on some days im all areas 
evaluated. It should be noted that 
the LACs for visithlity umpacts, as well 
as those for other AQRVs, are not 
regulatory limits, but represent 
federal land manager poles for 
evaluating impacts 


The model- predicted numbers of davs 
of regional haze impacts should be 
interpreted only as an indication of 
possible impacts. There are many 
uncertainties involved im air quality 
model projections, particularly for 
long-range transport modeling over 
large areas with widely varying terrain 
and land surface characteristics. The 
CALPUFF modeling system is 
relatively new and its calculation 
algorithms and methods of 
apphcation are still evolving. Results 
are subject to wide variability with the 
quality and quantity of input 
meteorological data, the accuracy of 
emission estimates, the .orm of 
representation of differer: wpes of 


Table 4-11. Predicted Levels of Acid Deposition from Cumulative Sources 








(ib/ acre / year) 

Sige*Geance 8 Total Nitreges Teta! Sulfur 

Ares Level Deposition Deposition 
Northern Cheyenne Reservation 27-45 0 060 0.010 
Badlands Nationa! Park 27.45 0212 00687 
Wind Cave National Perk 27.45 0059 0 054 
Miack Elk Wilder ces 27.45 0 042 0053 
Jewel Cave Natsual Monument 27.45 0046 0 068 
Mt Rushmore National Monument 27-45 0.027 0045 
Cloud Peak Wilderness 27.45 0 004 0 006 





Draft EIS, Horse Creek Coai Lease Applioation 


4-53 


/7} 








4 0 Enwsronmental Consequences 





sources, chemucal reaction and 
particle size assumptions, and other 
factors 


Some of the comments received on 
the CALPUFPF cumulative analysis for 
the Wyodak CBM Project DEIS were 
conmdecred and addresecd im the 


present analysis, primaniy through 


° updated evaluation of railroad 
and coal mine emissions 


° eddition of a potential DMAE 
railroad route 


. distribution of future coal train 
traffic based on current 
distribution and DMA&AE 


projections 


° addition of carbon particles as 
specific components of PM,, 


The changes and refinements used in 
this analysis were reviewed by a 
group of industry and agency 
representatives which included 
members of the interagency 
committee that developed the protocol 
for the Wyodak CBM Project DEIS, as 
well as Kennecott and DMAE 
Railroad. The Wyodak CBM Project 
DEIS interagency committee included 
representatives from the BLM, EPA, 
NPS, USFS, and the State of 


Wyormng 


There are additional refinements 
and/or wumprovements in model 
apphlcation that would iead to a better 
definition of potential future impacts 
These mclude utilization of recent 
model refinements, incorporation of 
more sources of regional 
meteorological data, further 
refinement of ernissson estimates, and 
a better characterization of source 
parameters and geometrics In 
addition, further research is needed 
into the accuracy and appropriate 
interpretation of model results for 
regional haze. These improvements 
were beyond the scope of the present 
analysis but will be addressed in 
future regional im act analyses 


it should be noted that model- 
predicted impacts, especially in 
Badlands National Park, are affected 
by proximity to the modeled route of 
the DM&E railroad. The DM&E route 
and traffic volumes were provided as 
examples of a possible future scenario 
but are not yet determined. The 
model parameters utilized for DM&E 
are not necessarily indicative of what 
will be ultimately implemented. 


Thus, predicted impacts in Badlands 
NP and other sensitive areas 


proximate to the DM&E route are 
especially subject to future 
refinement. The CALPUFF model is a 
long-range transport model, and is 
not necessarily the best methodology 
for evaluating impacts at short 
distances (0 - 50 km). Since all of the 
Badlands receptors were within this 
distance from the hypothetical DMA&E 
route, @ more appropriate and 
detailed model approach would be in 
order if the eventual rai! route passes 
this or other sensitive areas 
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4.5.5 Water Kesources 
Surtace Water 


Surface coal mining reduces 
streamfiows because of the 
regulations that require all runoff 
from disturbed areas to be captured 
and treated in sedimentation ponds 
Also, the surface coal mine pits in the 
PRB are large, and these pits, 
together with ponds and diversions 
built to keep water out of the pits, 
can intercept the runoff from 


significant drainage areas. 


Changes in drainage patterns and 
surface disturbance are decreasing 


and will continue to decrease flows in 
most of the ephemeral and 
intermittent drainages exiting the 
mine sites. Development of CBM 
resources in the area west of the 
mines could potentially increase 
surface flow in some drainages. 
Currently, there is little methane 
production occurring in the general 
analysis area. (Coal bed methane 
development was not considered in 
the CHIA (Martin et al. 1988)). The 
Gillette South Coal Bed Methane 
Project EIS (BLM 1997) estimates that 
an average surface discharge of 20 
gpm from cach of the 423 wells 
considered in that analysis would 
result in an increase in flow of 0.5 
percent to 2.4 percent of the 2-year, 
24-hour flood flows (per square mile) 
if all of the wells discharge into the 
same drainage basin. The amount of 
CBM produced water that ultimately 
reaches the major channels is 
reduced by evaporation, infiltration 
into «6the)«6ground, and surface 
landowners, who sometimes divert 
the produced water into reservoirs for 


lwestock use because it 1s of relatively 
good quality. The Wyodak Coal Bed 
Methane DEIS (BLM 1999) evaluates 
impacts of CBM production within a 
much larger project areca, extending 
from over 30 miles north of Gillette to 
over 60 miles south of Gillette. The 
project area would extend westward 
from the PRB coal mine areas for a 
distance of 18 to 36 miles. The 
V yodak CBM project area includes 
the Gillette South project area. The 
proposed action for the Wyodak CBM 
proyect includes 3,000 CBM wells that 
would each generate 12 gpm of water. 
This water would be discharged at an 
estimated 500 to 1,000 different 
locations over a period of 10 to 20 
years. These water discharges would 
double the annual yield from the 
Upper Cheyenne drainages, in which 
the southern mine cluster including 
Antelope is located. These CBM 
water discharges would be constant, 
as opposed to naturally occurring 
flows which fluctuate widely on a 
seasonal and annual basis. Most 
streams in the area are naturally dry 


throughout most of cach year. 


The USGS has predicted that, after 
reclamation, major streams in the 
PRB will exhibit increased runoff 
ranging from 0.4 percent in the 
Cheyenne River to 4.3 percent in Coal 
Creek due to curmusative disturbance 
as a result of existing surface coal 
mining (Martin et al. 1988). This is 
based on the assumption that unit 
runoff rates will be increased after 
reclamation due to soil compaction, 
and the percentage changes in nuvoff 
are based on permitted mine acreages 
in 1981. The additional leases since 
that time have increased = the 


permitted ecrenge by about 40 
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percent and would, under the same 
assumptions, mecrease the USGS's 
estimates of runoff increase by toc 
same mcremental amouni This 
minor increase m runoff is small 
compared to scasonal and annual 
variability of runoff in the PRB 


Drainage from all five southern mines 
combines where Black Thunder Creek 
enters the Cheyenne River The 
drainage area of the Cheyenne River 
at this point is approximately 2,430 
mi’. The entire area of disturbance 
from these five mines as currently 
permitted would impact 
approximately two percent of the 
drainage basin of the Cheyenne River, 
and this disturbance would occur 
over abou. 50 years. Proposed LBA's, 
recently issued leases, and the New 
Keeline Mine would raise this 
disturbance acreage to roughly three 
percent of the Cheyenne River 
drainage basin at Black Thunder 
Creek. 


Sediment concentrations should not 
increase significantly in area streams 
even with the addition of mining the 
pending and recently issued LBA 
tracts because, as discussed in 
Section 4.1.5, state and federal 
regulations require that all surface 
runoff from mined lands pass 
through sedimentation ponds. The 
potential for cumulative adverse 
impacts to the Cheyenne River 
drainage is also minimal because it 1s 


typically drv for a substantial portion 
of the year 


The CBM discharges could result in 
erosion and degradation of small 
drainages, which could affect water 


quality and channel hydraulic 


characteristics. From a surtace water 
standpoint, the increased flows duc to 
CBM discharges and the reduced 
flows duc to surface coal mining will 
tend to offee: cach other. However, 
conflicts could also result. The CBM 
development takes place upstream 
from the mines. Provisions the mines 
have taken to prevent water from 
entering the pits (¢ g., storage ponds 
or diversions) could be adverecly 
affected by having to deal with flows 
that were not included in designs or 
that change conditions for future 


designs 
Groundwater 


As a result of statutory requirements 
and concerns, several studies and a 


number of modeling analyses have 
been conducted to help predict the 
impacts of surface coal mining on 
groundwater resources in the 
Wyoming portion of the PRB. Some of 
these studies and modeling analyses 
are discussed below. 


In 1987, the USGS, in cooperation 
with the WDEQ and OSM, conducted 
a study of the hydrology of the 
eastern PRB. The resulting 
description of the cumulative 
hydrologic effects of all current and 
anticipated surface coal mining (as of 
1987) was published in 1988 in the 
USOS Water-Resources Investigation 
Report entitied “Cumulative Potential 
Hydrologic Impacts of Surface Coal 
Mining in the Eastern Powder Rwer 
Structural Basin, Northeastern 
Wyoming , also known as the “CHIA" 
(Martin, et al. 1988). This report 
evaluates the potential cumulative 
groundwater impacts of surface coal 
mining in the area and is 
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incorporated by reference into this 
EIS. The CHIA analysis included the 
proposed muning of all the 1987 
leases at all of the cursting munes im 
the southern mune group. it did not 
evaluate potential groundwater 
mpacta related to additional coal 
leasing im this area and « did not 
consider the potential for overlapping 


groundwater impacts from coal 
muirung and CBM development 


Each mine must assess the probabic 
hydrologic consequences of mining as 
part of the mine permitting process 
The WDEQ/LOD must evaluate the 
cumulative hydrologic impacts 
associated with each proposed mining 
operation before approving the mirung 
and reclamation plan for cach mine, 
and they must find that the 
cumulative hydrologic impacts of all 
anticipated mining would not cause 
material damage to the hydrologic 
balance outside of the permut area for 
each mine. At a result of these 
requirements, each existing approved 
mining permit w.chudes an analysis of 
the hydrologic impacts of the surface 
coal mining proposed at that mine. If 
revisions to mining and reclamation 
permits are proposed, then the 
potential curnulative impacts of the 
revisions must also be evaluated If 
the Horse Creek LIA Tract is leased 
to the applicant, the existing mining 
and reclamation permit for the 
Antelope Mine must be revieed and 
approved before the tract can be 
mined 


Additional groundwater impact 
analyses have also been conducted to 
evaluate the potentie!) cumulative 
mpects of coal mining and CBM 


development One exarmple of these 


analyecs ww the report entitied A 
Study of Techmaques to Assces 
Surtace and Groundwater impects 
Assocmsated with Coal Bed Methane 
and Surtace Coal Ming, Littic 
Thunder Creek Dramage, Wvorng 
(Wyormng Water Resources Center 
1997). Thes study was prepared as 
part of a cooperative agreement 
mvolving WDEQ/UQD, the Wyoming 
State Engineer's Office, the WSOS, 
SLM, OSM and the University of 
Wyormng. The Wyodak CBM Project 
Draft EIS (BLM 1999) presented the 
results of a modechng analysis of the 
potential curnulative mmpacts of coal 
mnmng and CBM development on 
groundwater in the coal and overlying 
aquifers as a result of coal mining 
and CBM development. Asa result of 
comments recerved on this modeling 
analyens, was revieed and the 
revised results were included mm the 
Wyodak CBM Project Final EIS, whach 
was distributed to the public on 
October 1, 1999. The technical report 
for both these modeling analyses are 
or will be available for public review 
at the BLM office in Buffalo, Wyormng 
(Applied Hydrology Associates, Inc 
1999) The results of these previously 
prepared analyses are imcorporated 
by reference intr this EIS 


Another source of data on the 
impacts of surface coal mining on 
groundwater is the monitoring that 1s 
required by WDEQ/LOD and 
administered by the mining 
operators. Each mine is required to 
mortor groundwater levels and 
quality m the coal and im the 
shallower aquifers m the area 
surrounding their operations 
Monitoring wells are also required to 
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record water levels and wairr quality 
mn reclaumed arcas 


The cosi mine groundwater 
monitoring data «= published cach 
year by the Jillette Area Groundwater 
Monstoring Orgaruzation (GAGMO), a 
voluntary group formed in 1980 
Members of GAGMO wichude most of 


the companies with operating or 


GAGMO contracts with an 
independent firm each year to publish 
the annual monitoring results. in 
1991, GAGMO published a report 
summarizing the water monitoring 
Gata collected from 1980 to 1990 in 
the Wyormng PRB (Hydro. Engineering 
1991b). In 1996, they published a 
report surnmarizing the data collected 
from 1980 to 1995 (Hydro- 


Engineering |996a) 


The southern group of mines uses 
about 1,736 ac-ft of water per year for 
drinking, sanitation, washing 
equipment, and dust control. This 
water cores fromm aquifers below the 
coal, from seepage into the mine pits, 
and from sediment- and flood contro: 
impoundments. The five southern 
mines purnp an estimated | 400 ac ft 
ne 


Assessment of cumulative 


groundwater impacts im this EIS is 
based on mmpact predictions made by 
ACC m 1993 for Gewatering at the 
Antelope Mine and extrapolating 
those drawdowns to consider mining 
of the Moree Creek LUBA Tract, along 


that mecludes the Antelope Mine 
Pigure 4-4 depocts the predicted 
extent of the 5-f{ drawdown contour 
within the coal aquifer from the 
various mining scenarios. The extent 
of the 5-ft drawdown contour is used 


by WDEO/LOD tw aseces§ the 
cumulative extent of impact to the 


groundwater system caused by 


44 shows only the predicted 
drawdowns in the coal aquifer due to 
runing because of the limited extent 


~- the effect of the removal of the 


overburden aquifers within the 
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- potential overlapping 
drawdown in the coal due to 
proximity of coal mining and 
CBM development. 


The impacts of large scale surface 
coal mining on a cumulative basis for 
each of these issues are discussed in 
the following paragraphs. 


The effects of replacing the coal 
aquifer and overburden with a spoils 
aquifer is the first major groundwater 
concern. The following discussion of 
recharge, movement, and discharge of 
water in the spoil aquifer is excerpted 
from the CHIA (Martin et al. 1988:24): 


Postmining recharge, 
movement and discharge 
of groundwater in the 
Wasatch aquifer and 
Wyodak coal aquifer will 
probably not ve 
substantially different 
from premining 
conditions. Recharge 
rates and mechanisms 
will not change 
substantially. Hydraulic 
conductivity of the spoil 
aquifer will be 
approximately the same 
as in the Wyodak coal 
aquifer allowing 
groundwater to move from 
recharge areas where 
clinker is present cast of 
mine areas through the 
spoil aquifer to the 
undisturbed Wasatch 
aquifer and Wyodak coal 
aquifer to the west. 


GAGMO data from 1990 to 1997 
verify that recharge has occurred and 
is continuing in the backfill (Hydro- 


Engineering 199la, 1992, 1993, 
1994, 1995, 1996b, 1997). The ater 
monitoring summary reports 
prepared cach year by GAGMO list 
current water levels in the monitoring 
weils completed in the backfill and 
compare them with the 1980 water 
levels, as estimated from the 1980 
coal water-level contour maps. In the 
1991 GAGMO 10-year report, some 
recharge had occurred in 89 percent 
of the backfill wells reported for that 
year. In the 1997 GAGMU report, 75 
percent of the 62 backfill wells 
measured contained water. The lower 
percentage is due to the fact that 
more wells were measured in 1997, 
some of which were recently drilled 
and did not contain water. 


Coal companies are required by state 
and federal law to mitigate any water 
rigts that are interrupted, 
discontinued, or diminished by 
mining. 


The cumulative size of the backfill 
area in the PRB and the duration of 
mining activity would be increased by 
mining of the recently issued leases 
and the currently proposed LBA tract. 
However, since reclamation § is 
occurring in mined-out areas and the 
monitoring data demonstrate that 
recharge of the backfill is occurring, it 
is not anticipated that additional 
significant impacts would occur as a 
result of any of the pending leasing 
actions. 


Clinker, also called scoria, the baked 
and fused rock formed by prehistoric 
burning of the Wyodak-Andcrson coal 
seam, occurs all along the coal 
outcrop area (Figure 4-4) and is 
believed to be the major recharge 
source for the spoil aquifer, just as it 
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is for the coal. However, not all 
clinker is saturated. Some clinker is 
mined for road-surfacing material, 
but saturated clinker is not gencrally 
mined since abundant clinker cxists 
above the water table and does no* 
present the mining probiems that 
would result irom mining saturated 
clinker. Therefore, the major 
recharge source for the spoil aquifer 
is not being disturbed by current 
mining. Clinker does not occur in 
significant amounts on the LBA tract 
being considered in this EIS. 


The second major groundwater issuc 
is the extent of water level drawdown 
in the coal and shallower aquifers in 
the area surrounding the mines. 
Most of the monitoring wells included 
in the GAGMO 15-year report (542 
wells out of 600 total) are completed 
in the coal beds, in the overlying 
sediments, or in sand channels or 
interburden between the coal beds. 
The changes in water levels in the 
coal seams after 15 years of 
monitoring are shown on Figure 4-4, 
which was adapted from the 1996 
GAGMO 15-year report (Hydro 
Enginecring 1996a). This map shows 
the area where actual drawdown in 
the coal seam has been greater than 
5 ft in 15 years, in comparison with 
the predicted worst-case 5-ft 
drawdown derived from groundwater 
modeling done by the mines. 
WDEQ/LOD policy is to have the 
mining companies determine the 
extent of the 5-ft drawdown contour 
as a method of determining off-site 
impacts from the various mining 
operations. 


Figure 4-4 indicates that’ the 
drawdowns observed in 15 years of 
mining are still well within the total 


cumulative: drawdown predicted in 
the CHIA. Adding the predictions for 
the Horse Creek, Thunderciloud and 
Powder River LBA Tracts to existing 
drawdown predictions prepared for 
the Black Thunder and North 
Rochelle Mines extends the predicted 
curmilative extent of the 5-ft 
drawdown about 9.5 mules past the 
cumulative drawdown prediction in 
the 1988 CHIA 


The CHIA predicted the approximate 
area of 5 ft or more water level decline 
in the Wyodak coal aquifer which 
would result from “all anticipated coal 
mining”. “All anticipated coal mining” 
at that time included 16 surface coal 
mines operating at the time the report 
was prepared and six additional 
mines proposed at that time. All of 
the currently producing mines, 
including the Antelope Mine, were 
considered in the CHIA analysis 
(Martin ect al. 1988). The study 
predicted that water supply wells 
completed in the coal may be affected 
as ‘ar away as cight miles from mine 
pits, although the effects at that 
distance were predicted to be 
minimal. 


As drawdowns propagate to the west, 
available drawdown in the coal 
aquifer increases. Available 
drawdown is defined as the elevation 
difference between the potentiometric 
surface (clevation to which water will 
rise in a well bore) and the bottom of 
the aquifer. Proceeding west, the coal 
depth increases faster than the 
potentiometric surface declines, so 
available drawdown in the coal 
increases. Since the depth to coal 
increases, most stock and domestic 
wells are completed in units above 
the coal. Consequently, with the 
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exception of methane wells, few wells 
are completed in the coal in the areas 
west of the mines. Those wells 
completed in the coal have 
considerable available drawdown, so 
adverse impacts to wells outside the 
immediate m'e area are unlikely. 


Wells in the Wasatch Formation were 
predicted to be impacted by 
drawdown only if they were within 
2,000 ft of a mine pit (Martin ect al. 
1988). Drawdowns occur farther 
from the mince pits in the coal than in 
the shallower aquifers because the 
coal is a confined aquifer that is 
areally extensive. The area in which 
the shallower aquifers (Wasatch 
Formation, alluvium, and clinker) 
expenence a 5-ft drawdown would be 
much smaller than the areca of 
drawdown in the coal because the 
shallower aquifers are genecrally 
discontinuous, of limited areal extent, 
and may be confined or unconfined. 


Since the actual 1995 drawdown lics 
within the cumulative drawdown 
predicted by the CHIA study, the 
cumulative impacts to water wells 
have not reached the maximum levels 
predicted in that report. Of the 1,200 
water supply wells within the 
maximum impact area defined in the 
CHIA study, about 580 are completed 
in Wasatch aquifers, about 100 in the 
Wyodak coal aquifer, and about 280 
in strata below the coal. There are no 
completion data available for the 
remainder of these wells (about 240). 


The additional growundwater impacts 
that would be expected as a result of 
extending mining into the LBA's 
issued or proposed to date would be 
to extend the drawdown into areas 
sur vunding the proposed new leases. 


The predicted cumulative cfiects of 
mining the LBA tract are depicted on 
Figure 4-4. Currently, the actual 
drawdown in the coal aquifer in the 
vicinity oi Black Thunder and Jacobs 
Ranch mines is expressed in two 
separate cones of depression; 
drawdowns in the vicinity of the 
Antelope and North 
Antelope/Rochelle mines have 
coalesced. These cumulative 
drawdowns would be increased by 
mining the Horse Creek LBA Tract, 
which is located between Antelope 
and North Antelope. 


Prior to amending the LBA tract into 
its existing WDEQ mine perm, the 
applicant (ACC) would cither be 
required to conduct more detailed 
groundwater rnodeling to predict the 
extent of drawdown in the coal and 
overburden aquifers caused by 
mining the LBA tract or use the 
drawdown predictions in the pending 
CHIA. The applicant has installed 
monitoring wells which would be used 
to confirm or refute drawdowns 
predicted by modeling. This modeling 
would be required as part of the 
WDEQ mine permitting procedure 
discussed in Section 1.2. 


Withdrawal of water for the ENCOAL 
facility would lower water levels in the 
scoria aquifer to the cast of the North 
Rochelle Mine if the rate of 
withdrawal exceeds recharge 
(currently unknown). As discussed 
above, the scoria provides the 
primary source of recharge to the 
Wyodak coal aquifer. As mining at 
the North Rochelle Mine continues, 
the coal will be removed and replaced 
with spoil, which would be expected 
to have the same conductivity as the 
Wyodak coal aquifer according to 
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Martin, ect al. (1988 p. 24). The 
primary impact duc to lowering water 
levels in the scoria would be a 
potential delay in the recovery of 
water levels im the North Rochelle 
Mine backfill, as the rate at which the 
backfill would receive recharge from 
the scoria would be related to the 
scoria water levels. Based on the size 
of the scoria aquifer supplying 
ENCOAL and the amount of water to 
be withdrawn from it, complete 
recovery of the scoria water levels 
could take up to 100 years, slowing 
recovery of North Rochelle Mine spoil 
water levels for an equa! duration. 
Since predictions for recovery of water 
levels in the spoils range from tens to 
thousands of years, the additional 
delay in recovery cauced by the 
ENCOAL water supply wells is within 
the range of predictions. 


The proposed Two Elk project, if 
constructed, would also add to 
cumulative impacts. Currently, water 
demands for the Two Elk project have 
not been finalized. The likely source 
of supply for the Two Elk project will 
be the Lance-Fox Hills Aquifer. 


Potential water-level decline in the 
subcoal Fort Union Formation is the 
third major groundwater  issuc. 
According to the Wyoming State 
Engineer's records as of July 1999, 
14 mines hold permits for 42 wells 
between 400 ft and 10,000 ft deep. 
The zone of completion of these wells 
was not specified, and not all of the 
wells were producing (for example, 
three of the permits were held by an 
inactive mine, and one of the wells 
permitted by the Black Thunder Mine 
has not been used since 1984). 


Water level declines in the Tullock 
Aquifer have been documented in the 
Gillette area. According to Crist 
(1991), these declines are most likely 
attributable to pumpage for 
murucipal use by Gillette and for use 
at subdivisions and trailer parks in 
and near the city of Gillette. Most of 
the water-level declines in the subcoal 
Fort Union wells occur within one 
mile of the pumped wells (Crist 1991; 
Martin ct al. 1988). The mine 
facilities in the PRB are separated by 
a distance of one mile or more, so 
little interference between mine 
supply wells would be expected. 


In response to concerns voiced by 
regulatory personnel, several mines 
have conducted impact studies of the 
subcoal Fort Union Formation. The 
OSM commissioned a cumulative 
impact study of the subcoal Fort 
Union Formation to study the effects 
of mine facility wells on this aquifer 
unit (OSM 1984). Conclusions from 
all these studies are similar and may 
be summarized as follows: 


Because of the discontinuous 
nature of the sands in this 
formation and because most 
large-yield wells are completed 
in several different sands, it is 
difficult to correlate completion 
intervals between wells. 


In the Gillette area, water levels 
in this aquifer are probably 
declining because the city of 
Gillette and several 
subdivisions are utilizing water 
from the formation (Crist 
1991). (Note: Gillette is using 
this water as a back-up source 
at this time.) 
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- Because large saturated 
thicknesses are available in 
this aquifer unit, gencrally 
500 ft or more, a drawdown of 
100 to 200 ft in the vicinity of a 
pumped well would not dewater 


the aquifer. 


The Antelope Mine adjacent to the 
Horse Creek LBA Tract has a permit 
from the State Engineer for a deeper 
Ft. Union Formation water supply 
well. Extending the life of the mine 
with the LBA would result in 
additional water being withdrawn 
from the Tullock Aquifer. The 
additional water withdrawal would 
not be expected to extend the area of 
water level drawdown over a 
significantly larger area due to the 
discontinuous nature of the sands in 
the Tullock Aquifer and the fact that 
drawdown and “yield reach 
equilibrium in a well due to recharge 
effects. 


The nearest sub-coal Fort Union well 
to the Antelope Mine facilities is over 
5 miles away, at the North 
Antelope/ Rochelle Complex. Due to 
the distance involved, these wells 
have not experienced interference and 
are not likely to in the future The 
Antelope Mine well will be in use for 8 
to 9 more years due to Horse Creck 
LBA Tract, and its annual water 
directly in proportion to coal 
production, which is scheduled to 
increase by 50%. 


According to the Wyoming SEO, the 
only permitted wells drilled below 
1000 ft in a 100 mi’ area 
surrounding Wright are four wells 
permitted by the City of Wright. As 
discussed above, most of the water- 


level declines in the subcoal Fort 
Union wells occur within one mile of 
pumped wells. The Horse Creek LBA 
Tract, about 17 miles southeast of 
Wright, would not contribute 
significantly to any Cumulative impact 
on the water supply for that town 
under the action alternatives because 
no new wells would be required to 


maintain ¢cxisting production. 


Water requirements and sources for 
the proposed Two Elk project are not 
currently known. The State Engineer 
is discouraging further development 
of the lower Fort Union aquifers, so 
the most likely source for Two Elk is 
the Lance-Fox Hills. This will reduce 
the chances that Two Elk will add to 
cumulative hydrologic impacts of 
mining. 


The fourth issue of concern with 
groundwater is the effect of mituing on 
water quality. Specifically, what 
effect does mining have on the water 
quality in the surrounding area, and 
what are the potential water quality 
problems in the spoil aquifer following 
mining? 


In a regional study of the cumulative 
impacts of coal mining, the median 
concentrations of dissolved solids and 
sulfates were found to be larger in 
water from spoil aquifers than in 
water from cither the Wasatch 
overburden or the coal aquifer (Martin 
etal. 1988). This is expected because 
blasting and movement of the 
overburden materials exposes more 
surface area to water, increasing 
dissolution of soluble materials, 
particularly when the overburden 
materials were situated above the 
saturated zone in the premining 
environment. On the basis of studies 
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done im North Dakota, # was 
estimated that at icast one pore 
volurne of water must leach the spoil 
before the dissolved solids 
concentration in the water would be 
similar to the premuning dissolved 
sohds concentration (Houghton ct al 
1987). One pore volume of water is 
the volume of water which would be 
required to saturate the spoils 
following reclamation The time 
required for one pore volume of water 
to pass through the spoil aquifer is 
greater than the time required for the 
postmuining groundwater system to re- 
establish equilibrium. According to 
the CHIA, estimates U the time 
required to re-establish equilibrium 
range from tens to hundreds of years 
(Martin ct al. 1988). 


Chemical analyses of 336 samples 
collected between 1981 and 1986 
from 45 wells completed in spoil 
aquifers at ten mines indicated that 
the quality of water in the spoil will, 
in general, meet state standards for 
livestock use when recharge occurs 
(Martin ect al. 1988). The major 
current use of water from the aquifers 
being replaced by the spoils (the 
Wasatch and Wyodak Coal aquifers) 
is for livestock because these aquifers 
are typically high in dissolved solids 
in their premining state (Martin ct al. 
1988). 


According to monitoring data 
published by GAGMO (Hydro- 
Engineering 199la, 1991b, 1992, 
1993, 1994, 1995, 1996b, 1997), TDS 
values in backfill wells have ranged 
from 400 to 25,000 mg/L. Of the 34 
backfill wells measured in 1996 and 
reported in the 1997 annual GAGMO 
report (Hydro Engineering 1997), TDS 
in 71 percent were less than 5,000 


m/l. TOS im 27 percent were 
between 5,000 and 10,000 mg/L, and 
TOS m two percent were above 
10,000 mg/L. These data support 
the conclusion that water from the 
spoils will generally be acceptable for 
its current usc, which is livestock 
watering, before and after equilibrium 
is established. The incremental effect 
on groundwater quality due to leasing 
and mining of the LBA traci would be 
to increase the total volume of spoil 
and, thus, the time for equilibrium to 
re-establish. 


The fifth area of concern is the 
potential for curnulative impacts to 
groundwater resources in the coal 
due to the proximity of coal mining 
and CBM development. The Wyodak 
coal is being developed for both coal 
and CBM in the same gencral area 
Dewatering activities associated with 
reasonably foresecable CBM 
development would be expected to 
overlap with and expand the area of 
groundwater drawdown in the coal 
aquifer in the PRB over what would 
occur due to coal mining alone. 


Numerical groundwater flow modeling 
was used to predict the drawdown 
impacts of the Wyodak CBM Project 
(BLM 1999). The modeling 
considered coal mining and CBM 
development in order to assess 
cumulative impacts. Modeling was 
done to simulate mining with and 
without CBM development in order to 
differentiate the impacts of the two 
types of activities 


As expected, modeling showed that 
the additional groundwater impacts 
that would result from CBM 
development would be additive in 
nature and would extend the area 
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expenencing a loss in hydraulic head 
to the west of the mining areca. The 
area between the CBM fields and the 
macs would be subjected to 
cumulative impacts of the two 
activities. The 15-year GAGMO 
report points out that there are 


Ayr and Cordero-Rojo mines (Hydro- 
Enginecring 1996a). 


Figure 4-5 shows the Antelope Mine 
life of xine drawdown map (same as 
Figure 4-2) with the maximum 
modeled drawdowns from the Wyodak 
CBM DEIS superimposed. These 
modeled drawdowns are for CBM only 
in the upper Wyodak Coal and are for 
the proposed action of 3,000 CBM 
wells (BLM 1999). The water 
modeling study done for the Wyodak 
CBM Draft and Final E!lSs considered 
the impacts of coal mining and CBM 
development on groundwater in the 
coal and overlying aquifers in the area 
shown in Figure 1-1 using the 
CBM well locations based on 
discussions with CBM. The model 
did not project any potential CBM 
drilling in the area of the Antelope 
Mine. The closest projected CBM well 
“pod” under the Proposed Action 
analyzed in that modeling analysis 
was located in T. 42 N., R. 72 W., 
approximately five miles northeast of 
the Horse Creek LBA Tract. Figure 4- 
5 shows that the projected drawdown 
in the coal caused by mining at the 
Antelope Mine would be expected to 
overlap with projected drawdown duc 
to CBM production. To the north and 
west of the Antelope Mine, the 
projected drawdown in the coal 
aquifer due to CBM production would 


exceed drawdown duc to mining. In 
close proximity to the mune, projected 
drawdown duc to mining would 
exceed drawdown duc to CBM 
production. Drawdowns from CBM 
development would be projected to 
exceed drawdowns from coal mining 
at a distance of approximately one 
mile from the mine. 


Drawdowns in the coal caused by 
CBM development would be expected 
to reduce the need for dewatering in 
advance of mining, which would be 
ber icial for mining. Wells 
cor oleted in the coal may also 
experience increased methane 
emissions in areas of significant 
would be a potential for conflicts to 
occur over who (coal mining or CBM 
operators) is responsible for replacing 
or repairing private wells that are 
adversely affected by the drawdowns; 
however, the number of potentially 
affected wells completed in the coai :s 
not large. 


As discussed previously, coal 
companies are required by state and 
federal law to mitigate any water 
rights that are interrupted, 
discontinued, or diminished by coal 
mining. In response to concerns 
about the potential impacts of CBM 
development on water rights, a group 
of CBM operators and local 
landowners developed a standard 
water well monitoring and mitigation 
agreement that can be used on a 
case-by-case basis as development 
proceeds. The BLM decision record 
for the Gillette South Coal Bed 
Methane Project EIS (BLM 1997) 
requires that CBM operators offer 
landowners this agreement as part of 
the federal well approval process. 
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aquifers in areas of CBM production. 
In the future, the CBM operators will 
be responsible for drilling and 
maintaining additional monitoring 
wells as the area of CBM development 
expands. The CBM operators are 
forming an organization similar to 
GAGMO to publish CBM monitoring 
data. 


The increased dewatering or 


No cumulative impacts to alluvial 
valicy floors are expected to occur as 
a result of leasing and subsequent 
mining of the Horse Creek LBA Tract. 
Impacts to designated AVF's are 
generally not permitted if the AVF is 
determined to be significant to 
agriculture. AVF's that are not 
significant to agriculture can be 
disturbed during mining but they 
must be restored as part of the 
reclamation process. Impacts during 
mining, before the AVF is restored, 
would be expected to be incremental, 
not additive. 


4.5.7 Wetlands 


Wetlands are discrete features that 
are delineated on the basis of specific 
soil, vegetation, and hydrologic 
characteristics. Wetlands within 
areas of coal mining disturbance are 


mmpacted, wetlands outside the arca 
of disturbance are generally not 
affected unless their drainage arcas 
(hence, water supphes) are changed 
by mining. Therefore, the impacts to 
wetlands as a result of surface coal 
additive as are impacts to 
groundwater and air quality. 
Increasing the area to be mined 
would increase the number of 
wetlands that would be impacted. 


Antelope Mine has been authorized to 
impact 32.7 acres of jurisdictional 
wetlands. This number would 
increase if the LBA tract is leased (see 
Section 3.8). Existing wetlands along 
Antelope Creck would not be 
disturbed by mining the cxisting 
Antelope leases or the Horse Creck 
LBA Tract. 


Clean Water Act. Replacement of 
functional wetlands may occur in 
accordance with agreements with the 
private landowners; no federal surface 
lands are included in the Horse Creek 
LBA Tract. During mining and before 
replacement of wetlands, all wetland 
functions would be lost. The replaced 
wetlands may not function in the 
same way as the premine wetlands 
did. 

4.5.8 Vegetation 

Most of the land that is being or 
would be disturbed is grassland, 
sagebrush shrubland or breaks 
grassiand and is used for grazing and 
wildlife habitat. Rangeland is, by far, 


the predominant land use in the PRB, 
comprising 92 percent of the land use 
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in Converse and Campbell Counties 
A small amount of previously 
cultivated lands would be disrupted 
by mining. At the completion of 
mining, it is anticipated that all 
disturbed land would be rec laimmed for 
grazing and wildlife habitat mostly in 
the form of mixed native grass prairie, 
sagebrush shrubland and, where 
appropriate, bottomland grassland. 
Some of the minor community types, 
such as those occurring on breaks, 
would not be restored to premiming 
conditions but may be replaced to a 
higher level due to use of better 
quality soils. 


Based on annual reports prepared by 
mining companies and submitted to 
WDEQ, in any given year 
approximately 10,000 acres of land 
disturbed by mining activities at the 
five existing southern surface coal 
mines would not be reclaimed to the 
point of planting with permanent seed 
mixtures. Over the life of the five 
southern mines, a total of about 
49,000 acres would be disturbed. 
This disturbed area includes all 
leases cxisting including federal, state 
and private coal. The currently 
proposed Horse Creek and North 
Jacobs Ranch LBAs would add 
another 7,000 acres. Almost all of 
this acreage is native rangeland and 
would be returned to a native 
rangeland state through planting of 
approved revegetation seed mixtures 
as required. 


Several impacts to vegetation would 
occur as a result of operations at 
these five mines. Most of the surface 
disturbance would occur in two 
vegetation types: mixed grass prairic 
(25 percent) and Wyoming big 
sagebrush (40 percent). The big 


sagebrush vegetation type comprises 
eight percent of the Horse Creek LBA 
Tract area, somewhat less than the 
percentage for the five-mune southern 
cluster. Upland grassiami comprises 
51 percent of the disturbance areca of 
the tract. All five mines plan to 
restore these two types as required by 
law. It is estimated that it would take 
from 20 to 100 years for big 


sagebrush density to reach premining 
levels. The big sagebrush component 
provides important wildlife habitat 
(particularly for mule deer, 
pronghorn, and sage grouse). The 
reduction in acreage of big sagebrush 
vegetation type would, therefore, 


reduce the carrying capacity of the 
reclaimed lands for pronghorn and 
sage grouse populations. Mule deer 
should not be affected since they are 
not as abundant in this area. 


Although some of the less extensive 
native vegetation types ic¢g., 
graminoid /forb ephemeral drainages) 
would be restored during reclamation, 
the treated grazing lands would not. 
Following reclamation and release of 
the reclamation bond, however, 
privately owned surface lands would 
be returned to agricultural 
management and the areas with re- 
established native vegetation could 
again be subject to sagebrush 
management practices. 
Consequently, community and 
species diversities would initially be 
lower on reclaimed lands. The shrub 
components would take the iongest to 
be restored to premining conditions 
Shrub cover and forage values would 
gradually increase in the years 
following reclamation. Over longer 
periods of time, species re-invasion 
and shrub establishment = on 
reclaimed lands should largely restore 
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the species and community diversity 
on these lands to premining icveis. 


Over the long term, the net effect of 
the cumulative mune reclamation 
plans may be the restoration, at least 
in part, of all vegetation types 
onginally found in the area. However, 
the shrub component may be 
substantially reduced in areal extent. 
Shrubs are relatively unproductive for 
livestock but very important for 
wildlife. All of the vegetation types 
found im the cumulative analysis 
area, as on the LBA tract, are fairly 
typical for this region of castern 
Wyoming. 


15.9 wildlif 


The direct impacts of surface coal 
mining on wildlife occur during 
They include road kills by mine- 
movement created by fences, spoil 
piles and pits, and displacement of 
include loss of carrying capacity and 
microhabitats on reclaimed land duc 
to flatter topography, less diverse 
vegetative cover, and reduction in 
sagebrush density. 


After mining and reclamation, 
al’ = ons in the topography and 

“ative cover, particularly the 

Jaction in sagebrush density, 
sould cause a decrease in carrying 
capacity and diversity on the LBA 
tract. Sagebrush would gradually 
become reestablished on the 
reclaimed land, but the topographic 


changes would be permanent. 


Cumulative impacts to most wildlife 
would increase as additional habitat 
is disturbed but would moderate as 
more land is reclaimed. Raptor and 
grouse breeding areas have been 
diminishing statewide for at least the 
last 30 years due, in part, to surface- 


breeding habitat. Therefore, surface 
occupancy and disturbance 
restrictions, as well as scasonal 


completed. 

Numerous grazing management 
projects (fencing, reservoir 
development, spring development, 


well construction, vegetative 
treatments) have also impacted 
wildlife habitat in the area. The 


species and detrimental to others 
Fencing has aided in segregation and 
distribution of livestock grazing, but 
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well as a general reduction of shrubs 
(mainly sagebrush) in favor of grass. 
These changes have increased spring 
and summer habitat for grazing 
animals, but have also reduced the 
important shrub component that is 
reducing overwinter survival for big 
gatne and sage grouse. The reduction 
in sagebrush has been directly 
blamed for the downward trend in the 
sage grouse populations. 


Significant cumulative impacts to 
pronghorn resulting from cxisting 
concentrated mining and related 
disturbance were | in the 
regional EIS’s (BLM 1974, 1979, 
1981, and 1984b) as a result of 
habitat disturbance and creation of 
barriers to seasonal and daily 
movements. Significant cumulative 
indirect impacts were also predicted 
because of increased human 
population and access resulting in 
more poaching, increased 
vehicle/pronghorn collisions, and 
increased disturbance in general 
Leasing of the Horse Creek LBA Tract 
would increase the area of habitat 
disturbance in the southern group of 
mines by approximately six percent 
and would enlarge the area where 
daily movement is restricted 


The Horee Creck LBA Tract ts wethen 
the Lance Creck Pronghorn Herd 
Unn, which includes about 25 
milhon acres. The mining operations 
withen the Lance Creek Herd Uns are 
the Black Thunder, North Rochelic, 
North Antelope/Rochelic, and 
Antelope Mines. These munes will 
cumulatively disturb approxmmately 
37,000 acres based on cxisting leases 
fincludes estimated disturbance for 
the recently leased North Rochelic, 
Powder River and Thundercloud LBA 
tracts, whech are not yet permitted) 
If the Horse Creek LBA Tract is 
leased, the estimated mining 
disturbance within the Lance Creek 
Herd Unit would increase by up to 
3,581 acres to about 40,580 acres. 
This would represent approximately 
1.4 percent of the Lance Creek Herd 
Unit area. 


The Horse Creck LBA Tract is located 
within both the Thunder Basin and 
Lance Creek Mule Deer Herd Units. 
The two herd units contain 
approximately four millon acres and 
include 1 1 permitted coal mines along 
Highway 59. The northern-most is 
Caballo and the southern-most is 
Antelope. Currently permitted 
disturbance within this 9-muine group 
includes approximately 76,760 acres. 
Addition of the Horse Creek LBA 
Tract would increase the disturbance 
area by up to 3,581 acres, an 
increase of five percent. The recently 
issued Thundercloud and Powder 
River LBA Tracts, with a combined 
proposed disturbed area of as much 
as 8.503 acres, are also within theese 
two mule deer herd units. Adding the 
Horse Creek, Thundercloud and 
Powder River tracts to the area to be 
disturbed within the Thunder Basin 
and Lance Creck Mule Deer Herd 
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Units would increase disturbance by the more permanent umpoundments 
12,084 acres. bringing the total and reecrvoirs that are unpected by 
disturbance up to 88,844 acres or 2 2 mining would be restored 
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1974, 1979, 1981, 1984b), and these 


requires ferret surveys within one 
year of surface disturbance, esther as 
@ Commitment in the mine plan of as 
a permit stipulation USFWS 
requirements also mandate surveys 
for Ute Ladies tresecs and mountaim 





southern group of mines, and the 
rmayority of the land 1s scidorm used by 
the public except for disperecd 
recreation f¢¢. hunting), off-road 
vehicles, and sighteccing Nunting 
and other public access is generally 
emitted inesde of the mine permit 
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areas for safety reasons. However, 
approximately 80 percent of this land 
surface is private and access is 
controlled by the landowner. Leasing 
the Horse Creek LBA Tract would not 
affect access to public lands because 
no public lands are included on the 
tract. 


The increased human presence 
assoc’ated with the cumulative energy 
development in the PRB has likely 
increased levels of legal and illegal 
hunting. Conversely, the mines in 
the area have become refuges for big 
game animals during hunting 
seasons since they are often closed to 
hunting. Reclaimed areas are 
attractive forage areas for big game. 
As an example, reclaimed lands at the 
Jacobs Ranch Mine have been 
declared crucial elk winter habitat by 
WGFD (Oedekoven 1994). Energy 
development-related indirect impacts 
to wildlife have and will continue to 
result from human population 
growth. Energy development has 
been the primary cause of human 
influx into the easter PRB. Mining 
the LBA tract will support an increase 
in employment levels as coal 
production incrvases and will 
increase the years of production at 
the existing mine. The demand for 
outdoor recreational activities, 
including hunting and fishing, has 
increased proportionately. However, 
at the same time these demands are 
increasing, wildlife habitat and 
populations are being reduced. This 
conflict between decreased habitat 
availability and increased recreational 
demand has had jor may have) 
several impacts: demand for hunting 
licenses may increase to the point 
that a lower success in drawing 
particular licenses will occur; hunting 


and fishing, in general, may become 
less enjoyable duc to more limited 
success and overcrowding; poaching 
may increase; the increase in people 
and traffic has and may continue to 
result in shooting of nongame species 
and road kiils; and increased off-road 
activities have and will continue to 
result in disturbance of wildlife 
during sensitive wintering or 


reproductive penods. 


Campbell County's public recreation 
facilities are some of the most 
extensively developed in the Rocky 
Mountain Region, and use by young, 
recreation-oriented residents is high. 
The relatively strong financial position 
of the county recreation program 
appears to assure future recreation 
opportunities for residents regaliess 
of the development of the LBA tract or 
any other specific mine. Converse 
County's recreational facilities are 
not as advanced, and development of 
the IBA tract and the ensuing 
employment increase may increase 
demand for recreational opportunities 
in Converse County. 


4.5.12 Cultural Resources 


In most cases, treatment of cligible 
sites is confined to those that would 
be directly impacted, while those that 
may be indirectly impacted receive 
little or no consideration unless a 
direct mine-associated effect can be 
established. The higher population 
levels associated with coal 
development coupled with increased 
access to remote arcas can result in 
increased vandalism both on and off 
mine property. Developmen: of lands 
in which coal is strip-muincabie 
(shallow overburden) may contribute 
to the permanent unintentional 
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destruction of segments of the 
archeological record. 


A majority of the known cultural 
resource sites in the PRB are known 
because of studies at existing and 
proposed coal mines. An average 
density estimate of 8.5 sites per mi’ 
(640 acres) can be made based on 
inventories at cxisting mines in the 
area, and approximately 25 percent of 
these sites are typically cligible for the 
NRHP. Approximately 550 cultural 
resource sites will be impacted by 
already-approved mines, with an 
estimated 140 of these sites being 
eligible for nomination to the NRHP. 
Clearly, a number of significant sites, 
or sites cligible for nomination to the 
NRHP, have been or will be impacted 
by coal mining operations within the 
PRB. Ground disturbance, the major 
impact, can affect the integrity of or 
destroy a site. Changes in setting or 
context greatly impact historical 
properties. Mitigation measures such 
as stabilization, restoration, or 
moving of buildings may cause 
adverse impacts to context, in-place 
values, and overall integrity. 
Additionally, loss of sites through 
mitigation can constitute an adverse 
impact by climinating the site from 
the regional database and/or 
affecting its future research potential. 


Beneficial results or impacts can also 
occur from coal development. 
Valuable data are collected during 
cultural resource surveys. Data that 
would otherwise not be collected until 
some time in the future, or lost in the 
interim, are made available for study 
Mitigation also results in the 
collection and preservation of data 
that would otherwise be lost. The 
data that has been and will be 


collected provided opportunities for 
regional and local archeological 
research projects. 


4.5.13 Native Amencan Concerns 


No cumulative impacts to Native 
American traditional valucs or 
religious sites have been identified as 
a result of leasing and subsequent 
mining of the Horse Creek LBA Tract. 


4.5.14 Paleontological Resources 


Impacts to paleontological resources 
as a result of the already-approved 
cumulative energy development 
occurring in the PRB consist of losses 
of plant, invertebrate, and vertebrate 
fossil material for scientific research, 
public education § (interpretive 
programs), and other values. Losses 
have and will result from the 
destruction, disturbance, or removal 
of fossil materials as a result of 
sui ‘ace-disturbing activities, as well 
as unauthorized collection and 
vandalism. A beneficial impact of 
surface mining can be the exposure of 
fossil materials for scientific 
examination and collection, which 
might never occur except as a result 
of overburden removal, exposure of 
rock strata, and mineral excavation. 


4.5.15 Visual Resources 


A principal visual impact in this area 
is the visibility of mine pits and 
facility areas. People most likely to 
see these facilities would cither be 
passing through the area or visiting it 
on mine-related business. Except for 
the loading facilities and the 
draglines, the pits and facilities are 
not visible from more than a few miles 
away. No new facilities would be 
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required to mine the LBA tract as an 
extension of the existing Antelope 
Mine. Issuance of the LBA tract 


might appear somewhat smoother 
than premining slopes and there 
would be fewer gullies than at 
present. Even so, the landscape of 
the reclaimed mine would look very 
much like undisturbed landscape in 
the area. 

4.5.16 Noise 

Existing land uses within the PRB 
(¢.g., mining, livestock grazing, oil 
and gas production, transportation, 
and recreation) contribute to noise 
levels, but wind is generally the 
primary noise source. Mining on the 
LBA tract would not increase the 
number of noise-producing facilities 
within the PRB, but it would lengthen 
the time this particular noise source 
would exist and may augment the 
level of impacts to other resources 
(¢.g., increased exposure of wildlife to 
noise impact, increased noise impacts 
to recreational users). Mining-related 
noise is generally masked by the wind 
at short distances, so cumulative 
overlap of noise impacts between 
mines is not likely. 


Recreational users and grazing 
lessees utilizing lands surrounding 
active mining areas do hear mining- 
related noise; but this has not been 
reported to cause a_ significant 
impact. As stated above, wildlife in 
the immediate vicinity of mining may 
be adversely affected by noise; 
however, observations at other 
surface coal mines in the areca 
indicate that wildlife generally adapt 


to noise conditions associated with 


Cumulative increases in noise from 
trains serving the PRB mines have 
caused substantial increases (morc 
than five dBA) in noise levels along 
segments of the rail lines over which 
the coal is transported to markets. 
However, no significant adverse 
impacts have been reported as a 
result. 


51717 on Facilit 


New or enhanced transportation 
facilities (road, railroads, and 
pipelines) are expected to occur as a 
result of energy development in the 
Powder River Basin. However, no 
new cumulative impacts to 
transportation facilities are expected 
to occur as a direct result of leasing 
and subsequent mining of the Horse 
Creek LBA Tract. The transportation 
facilities for the Antelope Mine are 
already in place. Acquisition of the 
Horse Creek LBA Tract by ACC will 
support the planned increase in coal 
production to 30 mmtpy and in 
employment to 250. Traffic levels 
from the mine will be maintained for 
a longer period under the action 
alte: natives. 


4.5.18 Socioeconomics 


Because of all the energy-related 
development that has been occurring 
in and around Converse and 
Campbell Counties during the past 
30 years, socioeconomic impacts are 
a major concern. Wyoming's economy 
has been structured around the basic 
industries of extractive minerals, 
agriculture, tourism, timber, and 
manufacturing. Each of these basic 
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industries is important, and the 
extractive mineral industry has long 
been a vital part of Wyoming's 
economy. Many Wyoming 
communities depend on the mincral 
industry for much of their economic 
well being. The assessed valuation on 
total minerals produced in 1990 
accounted for 91 percent of the 
state's total assessed valuation. 
Because most minerals are taxed asa 
percentage of their assessed 
valuation, this makes the mineral 
industry a significant revenue base 
for both local and state government in 
Wyoming (Department of Commerce, 
Economic and Community 
Development Division, Energy Section 
1992). 


Coal production in the PRB is 
projected by BLM to reach a record 
high of 319 million tons in the year 
2002 before declining to about 295 
million tons in 2005 (BLM 1996a). In 
contrast, WSGS projects coal 
production in Campbell County to 
increase by about 1% per year from 
2000 through 2005, while Converse 
County coal production is projected to 
remain steady at 25 mmtpy through 
this period. In 1997, Wyoming coal 
supplied approximately 26% of the 
United States’ steam coal needs when 
PRB coal was used to gencrate 
electricity for public consumption in 
29 states as well as Canada and 
Spain (Lyman and Hallberg 1998). 
Electricity consumers in those states 
benefit from low coal prices for PRB 
coal, from cleaner air due to the low 
sulfur content of the coal, and from 
the royalties and bonus payments 
that the federal government receives 
from the coal. 


Locally, continued sale of PRB coal 
helps stabilize municipal, county, and 
State economics. By 2005, annual 
coal production is projected to 
generate about $2.6 billion of total 
economic activity, including $351 
million of personal income, and 
support the cquivalent of nearly 
15,885 full-time positions (BLM 
1996a). 


Two tracts, the Powder River and 
Thundercloud tracts, were recently 
leased in southern Campbell County 
and the surrounding area. Projected 
employment increases of up to 265 
persons were predicted as a result of 
mining these tract. Up to 70 
additional jobs are predicted if the 
Horse Creek LBA Tract is mined. In 
combination, mining of these three 
LBA tracts could result in up to 335 
jobs. The population increase that 
could be associated with these jobs 
could be absorbed by the 
infrastructure in Converse and 
Campbeli Counties, where population 
levels are below peak levels, 
particularly in Wright and Douglas. 
Also, additional workers would be 
dispersed among numerous 
communities including Douglas, 
Wright, Gillette and Newcastle, 
alleviating pressure on any one 
community. 


In addition to the Horse Creck LBA 
Tract a number of mineral and 
related developments are anticipated 
in Campbell County andthe 
surrounding area. The North 
Rochelle Mine located southeast of 
Wright, WY is currently completing an 
$83.6 million mine construction 
phase (Gillette News Record 1996b) 
Construction of the mine facilities 
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began in June 1997 and is scheduled 
to be completed in 1999. 


Construction of the $744 million 
ENCOAL plant was planned to 
coincide with the North Rochelle Mine 
expansion with construction starting 
in late 1997 and lasting 
approximately two years. A peak 
construction-phase work force of 
1,560 persons was anticipated in the 
third quarter of 1998. The plant was 
scheduled to operate for at least 30 
years and produce approximately 
5,500 tons per day of solid fuel in full 
operation. The North Rochelle mine 
expansion and ENCOAL plant had 
been scheduled to go into operation 
in 1999 with a combined estimated 
operational work force of 222 
persons. On August 29, 1997 
ENCOAL announced that the contract 
The company stated that they 
“remain optimistic about the... 
technology...and...intend to continue 
to work toward construction of a 
commercial plant to meet. the 
appropriate market timing...” (Zeigler 
Coal Holding Company, August 29, 
1997). No additional plans for 
construction have been announced. 


The Two Elk plant is currently in the 
developmental stage, and North 
American Power Group is working on 
permitting and marketing. 
Construction of the plant was 
expected to begin in the third quarter 
of 1997, however, construction has 
not yet begun. The cost for 
constructing the proposed plant is 
estimated at $290 million. 
Construction is expected to last 
approximately two years with a peak 
construction-phase work force of 
approximately 752 persons 





anticipated in the fourth quarter of 


According to information provided by 
the Dakota, Minnesota & Eastern 
Railroad Corporation, construction of 
the DM&E railroad line was expected 
to start in 1999, take two years and 
cost $1.5 billion. For Wyoming, the 
estimated direct construction-phase 
work force is 700 persons. DM&E in 
December 1998, got preliminary 
approval from the Surface 
Transportation Board, but must 
complete an environmental analysis 
as the next step of the approval 
process. 


If the ENCOAL and Two Elk projects 
had started in 1997 as scheduled, 
increased employment in Campbell 
County would have peaked at 2,429 
persons in the second quarter of 1998 
during the construction phase. 
Depending on when construction 
begins on the ENCOAL and Two Elk 
plants and the DM&E railroad, there 
still could be overlapping 
construction employment. At the end 
of the construction phases, it is 
estimated that a total of about 300 
workers would be employed by all 


three projects. 


If all of these new projects are 
undertaken, it is estimated that the 
local populations of the communities 
in northeastern Wyoming would grow. 
If construction of North Rochelle, 
ENCOAL, and Two Elk had begun in 
1997, as previously anticipated, it 
was estimated that non-local 
populations in northeastern Wyoming 
would have grown by 2,900 persons 
during the second half of 199°. The 


populations of Wright, Douglas, 
Newcastic, and Upton were projected 
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to increase by approximately 1,751, 
while populations in other areas of 
Campbell, Converse, and Weston 
countics could have increased by 
1,172. Under that scenario, the 
number of additional residents 
related to those three projects was 
expected to have been 455 after the 
construction phase. Currently, the 
North Rochelle construction project is 
almost completed. The ENCOAL, 
Two Elk and DM&E construction 
schedules are uncertain. 


According to the Planning Information 
Corporation (1997), if construction 
had proceeded as planned for the 
North Rochelle Mine, the ENCOAL 
plant and the Two Elk plant, the 
Gillette area could have experienced a 
demand for 545 dwelling units during 
the second quarter of 1998, with the 
demand dropping to 75 dwelling units 
at the end of the construction phase. 
The number of dwelling units in 
demand in Wright could have 
increased to 273 during the peak 
phase of construction and dropped to 
37 after the construction phase. 
Other areas that could have 
experienced some demand in housing 
during the peak phase on 
construction included Douglas, 
Newcastle and Upton. This could 
have created some housing shortages, 
especially in the temporary housing 
market. Some shortages still could 
occur if construction period for the 
remaining potentially planned 
proje ts overlap. 


The effects of the three developmental 
projects could temporarily increase 
the total school enrollment if 
construction overlaps. The total 
number of students added to the 
Gillette and Wright school systems is 


projected at 140 and 70 students, 
respectively. This growth was 
anticipated to occur in the fourth 
quarter of 1998 but its timing is now 
uncertain 


During the construction phase of the 
developmental projects, assistance 
moncy could total $7.5 million for 
Gillette, $4.43 million for Campbell 
County and $527,000 for Wright 
(Planing Information Corp. 1997). 
Assuming local sales and ut: tax 
permits are required, the 
developmental projects if approved 
would gencrate about $12.5 million 
for Gillette, Wright and Campbell 
County. The State of Wyoming would 
receive approximately $16.99 million 
from the developmental projects. Ad 
valorem tax is paid on production and 
property (State of Wyoming; 
Department of Commerce, Energy 
Section 1997). If all three 
developmental projects proceed as 
planned, ad valorem tax paid in 2001 
is estimated to approach $10 million 
(Gillette News Record 1996). 


4.6 The Between 
Local Short-term Uses of Man's 
Environment and the 
Maintenance and 
Enhancement of Long-term 
Productivity 


From 1999 on, the Antelope Mine 
would be able to produce coal at the 
permitted production level for another 
17 years under the Proposed Action 
and for 18 years under Alternative 2 
As the coal is mined, almost all 
components of the present ecological 
system, which have developed over a 
long period of time, would be 
modified. In partial consequence, the 
reclaimed land would be 
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topographically lower, and although it 
would resemble original contours, it 
would lack some of the original 
diversity of geometric form. 


The forage and associated grazing 
and wildlife habitat that the LBA tract 


there would be a combined loss of 
native vegetation on 3,190 acres 
(Proposed Action) or 3,581 acres 
(Alternative 2) with an accompanying 
disturbance of wildlife habitat and 
grazing land. This disturbance 
would occur incrementally over a 
period of years. The mine site would 
be returned to equivalent or better 
forage production capacity for 
domestic livestock before the 
performance bond is released. Long- 
term productivity would depend 
largely on postmining range- 
management practices, which to a 
large extent would be controlled by 
private landowners. 


Mining would disturb pronghorn 
habitat, but the LBA tract would be 
suitable for pronghorn following 
successful reclamation. Reduced 
topographic diversity in the breaks 
areas would make the area 
permanently less suitable for mule 
deer. Despite loss and displacement 
of wildlife during mining, it is 
anticipated that reclaimed habitat 
would support a diversity of wildlife 
species similar to premining 
conditions. The diversity of species 
found in undisturbed rangeland 
would not be completely restored on 
the leased lands for an estimated 
50 years after the initiation of 
disturbance. Re-establishment of 
mature sagebrush habitat--which is 


crucial for pronghorn and sage 
grouse--could take even longer. 


There would be a deterioration oj the 
groundwater quality in the lease areca 
because of mining; however, the 
water quality would still be adequate 
for livestock and wildlife. This 
deterioration would probably occur 
over a long period of time. During 
mining, depth to groundwater would 
increase as much as five miles away 
from the pits in the coal aquifer. The 
water levels in the coal aquifer should 
return to premining levels at some 
time (possibly more than 100 years) 
after mining has ceased. 


Mining operations and associated 
resources of the area on a shoit-term 
basis. Following removal of surface 
facilities and completion of 
reclamation, the long-term impact on 
visual resources would be negligibiec. 


Short-term impacts to recreation 
values may occur from reduction in 
big game populations due to habitat 
disturbance. These changes would 
primarily impact hunting in the lease 
area. However, because reclamation 
would result in a wildlife habitat 
similar to that which presently exists, 
there should be no long-term adverse 
impacts on recreation. 


The Proposed Action and Alternative 
2 would extend the life of Antelope 
Mine by cight and nine years, thereby 
enhancing the long-term economy of 
the region 
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4.7 Irreversible and Irretrievable extent possible. However, accidental 

Commitments of Resources destruction of presently unknown 
archeological or paleontological 

The major commitment of resources values would be irreversible and 

would be the mining and irretrievablie. 

consumption of 246 million tons 

(Proposed Action) or 279 million tons 

{Alternative 2) of coal to be used for 

electrical power gencration. CBM 

associated with this coal at the time it 

is mined would also be irreversibly 

and irretrievably lost. It is estimated 

that 1-2 percent of the energy 

produced would be required to mine 

the coal, and this energy would also 

be irretrievably lost. 


The quality of topsoil on 
approximately 3,190 acres (Proposed 
Action) or 3,581 acres (Alternative 2) 
would be irreversibly changed. Scii 
formation processes, although 
continuing, would be irreversibly 
altered during mining-related 
would be unlike that in the natural 
landscape. 


Loss of life may conceivably occur due 
to the mining operation and 
vehicular and train traffic. On the 
basis of surface coal mine accident 
rates in Wyoming as determined by 
the Mine Safety and Health 
Administration (1997) for the 10-year 
period 1987-1996, fatal accidents 
(excluding contractors) occur at the 
rate of 0.003 per 200,000 man-hours 
worked. Disabling (lost-time) injuries 
occur at the rate of 1.46 per 200,000 
man-hours worked. Any injury or 
loss of life would be an irretrievablie 
commitment of human resources 


Disturbance of all known historic and 
prehistoric sites on the mine area 
would be mitigated to the maximum 
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5.0 CONSULTATION AND 
COORDINATION 


In addition to this EIS, other factors 
and consultations are considered and 
play a major role in determining the 
decision on this proposed icase 
application. These include the 
following. 


Regional Coal Team Consultation 
The Horse Creek lease application 


was reviewed and discussed at the 
April 23, 1997, PRRCT mecting in 
Casper, Wyoming. The PRRCT 
determined that the lands in the 
application met the qualifications for 
processing as a production 
maintenance tract and approved the 
application for processing by the 
lease-by-application method. 


Governor's Consultation The BLM 
Wyoming State Director notified the 


Governor of Wyoming on February 
26, 1997 that ACC had filed a lease 
application with BLM for the Horse 
Creek Tract. 


Public Notice. The BLM published a 
Notice of Scoping in the Federal 
Register on October 31, 1997 serving 
notice that the ACC coal lease 
application had been received and 
public comment was requested. A 
public scoping mecting was held on 
November 13, 1997 in Gillette, 
Wyoming. BLM published a Notice of 
Intent to Prepare an Environmental 
Impact Statement in the Federal 
Register on June 18, 1998. This 
notice included a second request for 
public comment to specifically 
address ACC's May |, 1998 request 
for a modification to the lease tract 
This second comment period was 
open through July 24, 1998, to allow 


consideration of any new comments 
in this draft EIS. The BLM and the 
EPA will cach publish a Notice of 
Availability in the Federal Register for 
this draft EIS. The public comment 
period on this draft EIS will last 60 
days. Following the comment period 
on the draft EIS, a final EIS will be 
prepared. Comments from the 
public, state and federal review 
agencies will be considered in 
preparing the final EIS, and BLM will 
respond to these comments in the 
final EIS. 


Attorney General Consultation. 
After a coal lease sale, but prior to 
issuance of a lease, the BLM will 
solicit the opinion of the U.S. Attorney 
General on whether the planned lease 
issuance creates a_i situation 
inconsistent with federal anti-trust 
laws. 


Other Consultations Other federal, 
state, and local governmental 


agencies that were directly consulted 
in preparation of this EIS are listed in 
Table 5-1. 


List of Preparers. Table 5-2 provides 
a listing of the BLM interdisciplinary 
team and the third-party consultant 
personnel who prepared this EIS. 


Distribution List This EIS was 


distributed to numerous 
congressional offices, federal 
agencies, state governments, local 
governments, industry 
representatives, interest groups, and 
individuals for their review and 
comment (Table 5-3) 
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Table 5-1. Other Federal, State, and Local Governmental Agenaes Consulted in EIS 











Preparatuon 
_ Agency or Organisation Individual Pusition 
Converse County Mike Sears Planning Director 
Powder River Regional Coal Team 5 Voting Members and 
21 Nonvoting Members 
Wyoming Game and Fish Lynn Jahnke Wildlife & Pish Supervisor 
Department 
Wyoming Department of 
Environmenta! Quality 
Air Quality Division Mike Warren Sr. Analyst 
Dianna Grant Sr. Analyst 
Tina Jenkins Sr Analyst 
Land Quality Division Jon Sweet Sr Analyst 
Lanny Goyn Sr Analyst 
Wyoming State Geological Survey Rod DeBrumn Oil & Gas Geologist 
Wyoming Onl and Gas Commission Don Likwartz Supervisor 
Wyoming Department of Commerce Dale Hoffman Minera! Tax Division 
Director 
Wyoming Department of Information Wenln Liu Division of Economic 


and Administration 


A Ternte 
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Table 5-2.__List of Preparers 
—__ame __Eéucation/ Experience EIS ReeponsihGty _ 
BLM/UG?FS/OGM INTERDISCIPLINARY TEAM 
Core Team 
Nancy Dociger. BLM M.S.. B.S. Geology, 22 years professional Project Coordimator 
expenence 
(Lacensed Wyorning Geologsst) 


Mike Karbs, BLM M.S. Regional Planning and Public Policy, 


B.S. Mineral Engineering, 2! years 
profesmonal expenence 

Mei Schiage!, BLM M.S. Agricultural Economics, 3! years 
profesmona!l expenence 

Floyd McMullen, OSM M.S. Environmental Science, B.S 
Range /Forest Management, 23 years 
professonal 


expenence 

Support Team 

Charhe Gaskill, BLM M.S... B.S. Geology, 23 years professional 
expenence 
(Licensed Wyorming Geologist) 

Mavis Love, BLM 17 years professonal expenence 

BJ. Earle, BLM B.A. Archaeology, 2! years professional 
expenence 

Chris Arthur, BLM BAMA., Anthropology, 25 years 
professional expenence 

Laurie Bryant, BLM Ph_D., Paleontology, 35 years profession 
expenence 

Larry Gerard, BLM B.S. Wildlife Management, 2! years 
professional expenence 

Mike Brogan, BLM BS Watershed Management / Hydrology 
/Porestry, 21 years professional experience 

Joe Meyer, BLM BS Watershed Management with Soils 
Minor, 16 years profesmonal expenence 

Susan Caplan, BLM 6.5. Meteorology and Mathematics, 


MS Air Resource Management (in progress). 


15 years profeesonal expenence 


WESTERN WATER CONSULTANTS, INC. 


Doy! Pritz MS..B.8. Civil Engineering, 28 years 
profesmonal expenence (Licensed 
Professonal Engineer) 

Mike Evers MS..8.8. Geology, 14 years professional 
expenence (Licensed Wyoming Geologist) 

Reaxiney Venthng & years professional expenence 

Heid Peterson 7 years profeamonal expenence 


Report Preparation 


Project Management, 
Report Preparation 


CADD 
Document Production 
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Table 5.2 Continued 
POWDER RIVER EAGLE STUDIES 


Howard Postovit MS... 68.5. Zoology. 20 years profeemonal W iicticte Rasetorne 
expenence 

Gwyn McKee MS... 8.5. Wiidiile Biology, 10 years W iiciefe Base tone 
profesmona! cxapenence 

Mark Winiand BS Biology. 8 years profeemonal expenence Wiidhie Raselone 

MecVENIL MONWETT ASSOCIATES, INC 

George McVehal Ph.D... Certified Consulting Aw Quality 
Meteorologist, 35 years profesmona! 
expenence 

Kerth Baugues BS Engineering, 25 years professional Aw Pedlutant 


expenence (Licensed Profeamonal Engineer) Emission Evaluation 


Edward Addison B.S. Meteorology, MS. Civil Engineering, 12 Am Quality Modeling 
years professional expenence 
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Wyomim industrial Siting 
Dr tsian 


Cheyer. WY 


Wyoming O11 and Gas 


Casper, WY 


Camobell County School 
Sup _ intendent 
Gillette. WY 


City of Douglas 
Douglas. WY 


City of Gillette 
Gillette, WY 




















Steven Brady 
Lame Deer, MT 


Sartee Sioux Tribal Counct! 
Niobrara, NE 


Cheyenne River Sioux Tribal 
Counctl 

Eagle Butte, SD 

Flandreau 


Santee Sioux 


Executive Corm#¢ittee 
Plandreau. SD 


American Colloid Co. 
Belle Fourche. SD 


Anadarko Petroleum 


Corporation 
Houston, TX 


Anderman Ot] Co 
Denver, CO 








Barrett Resources Corp 
Denver. CO 


Beteigeuse Production 
Navasota. TX 


Box Creek Mineral Lid 


Partnership 
Douglas. WY 


Bridgeview Caa) Company 
Farmington. PA 


Burns & McDonnell 


Cannon Land 4& Livestock 


C.H. Snyder Company 




















Diltts Ranch Co. 
Douglas, WY 


Dome Institutional 
Investors 


Denver, CO 


Donald Linden Rasmussen 4&4 
Co. 

Pine, CO 
Douglas Chamber of 
Commerce 


Douglas, WY 


Lakewood. CO 


Exxon Corporation 
Houston, TX 


FDM Property Trust 
Douglas. WY 


Flying J Off Y Gas. Inc. 


(Re: Equitable Res. Energy) 
North Salt Lake, UT 


Forest Of] Corporation 
Denver, CO 


Four-Ten Exploration 
Denver, CO 


Gerald Jacob 
Environmental Const. 
Boulder, CO 
Gillette Chamber of 
Commerce 

Ofliette, WY 


Hat Creek Production Co 


Arvada, CO 


Kix Wyoming 
Oillette, WY 


Kiewit Mining Co 
Sheridan. WY 


LE. Peabody & Associates 
Alexandria. VA 
LFL Jeint Venture 
Investment 

San Rafael. CA 


Lancaster Corporation 
Lakewood, CO 











Lance Of & Gas Co. North Rochelle Mine Shea & Gardner 
Denver, CO Gillette. WY Washington. D.C 
M&K Ot Company P&M Coal Company Sioux Ranch. Inc 
Gillette, WY Engicwood. CO Wright. WY 
Marathon Off Co PactiCorp/interwest Mining Sonat Exploration Co 
Houston, TX Company Oklahoma City. OK 

Sak Lake City. UT 
Marston & Marston Seift Energy Co. 
St. Louis, MO Phillips Petroleum Co. Sawer. CO 

Engicwood. CO 
Maurice W. Brown TXP Operating Co 
Cheyenne, WY Powell Exploration Co. Houston, TX 

Denver, CO 
Maxus Exploration Co. The Rirn Companies 
Dallas, TX Powder River Eagle Studies Englewood. CO 

inc. 
McGraw-Hill Gillette, WY Thunder Basin Coal Company 
Washington D.C. Wrigt. WY 

Powder River Coal Company 
Meineadair Consultants Oillette, WY Torch Energy 
Arvada, CO Houston, TX 

Presidio Exploration. Inc. 
Mine Engineers. Inc. Englewood, CO TRC Mariah Associates Inc 
Cheyenne, WY Laramie, WY 

Redie, Yonkee & Toner 
Mining Associates of Sheridan, WY TRC Environmental 
Wyoming Engiewood. CO 
Casper, WY Redstone Resources 

Denver, CO Tri-County Electric Assoc. 
Mitchell Royalty Sundance, WY 
Haskell, OK Riverside Technology. Inc. 

Fort Collins, CO Triton Coal Company 
Mobil Oil Corporation Olllette, WY 
Dallas, TX Royal Gold, Inc. 

Denver, CO Union Pacific Resources Co 
Myco Industries Inc. Rock Springs. WY 
Artesia, NM Seguro Of] & Gas, Inc. 

Denver, CO US West Communications 
National Grasslands Lid Casper, WY 
Liability Co. Sharbro Off Lid. Co Denver, CO 
Douglas, WY Artesia, NM 

Viking Resource Corp 

Nerco Coal Co. Sharpe Energy Co. North Canton. OH 




















5.0 Consultation and Coordination 





Wells Resources. inc Foundation fer North The Nature Comecrvancy 
Little River. TX Armerican Wild Sheep Laramic. WY 

Cady. WY 
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7.0 GLOSSARY 
aboriginal - Related to carly or primitive cultures in a region. 
ad valorem tax - A tax paid as a percentage of the assessed value of property. 


adverse impact -An apparent direct or indirect detrimental! effect. 


aliquot - An cxact portion. 
alkalinity - The degree to which the pH of a substance is greater than 7. 


alluvial deposit - Deposits of clay, silt, sand, gravel, and/or other materials 
carned by moving surface water, such as streams, and deposited at points of weak 
water flow; alluvium. 


alluvial walley floors (AVF's) - An area of unconsolidated stream-laid deposits 
holding streams with water availability sufficient for subirrigation or flood 
irrigation agricultural activities (see 30 CFR 701.5). 


alluvium - Sorted or semi-sorted sediment consisting of clay, silt, sand, gravel, or 
other unconsolidated rock material deposited in comparatively recent geologic 
time by a stream or other body of running water in the bed of that stream or on 
its flood plain or delta. 


alternative - in terms of the National Environmenial Policy Act, one of several 
substitute or alternate proposals that a federal agency is considering in an 
environmental analysis. 


ambient -Surrounding conditions (or environment) in a given place and time. 


annual precipitation - The quantity of water that falls yearly in the form of rain, 


approximate original contour © Post-mining surface configuration achieved by 
backfilling and grading of mined-out areas so that the reclaimed land surface 
resembles the general surface configuration of the land prior to mining (see 30 
CFR 701.5). 


aquatic - Living or growing in or on the water 


aquifer - A layer of permeable rock, sand, or gravel that stores and transmits 
water in sufficient quantities for a specific use 


arithmetic mean - The sum of the values of mn numbers divided by n. It is usually 
referred to as simply the “mean” or “average” 
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esh - The residual non-combustible matter in coal! that comes from included silt, 
clay, silica, or other substances. The lower the ash content, the better the quality 
of the coal 





evies - Of, relating to, or derived from birds 


beckfill - The operation of refilling an excavation. Also, the material placed in an 
excavation wh: n it is refilled 


baseline - Conditions, including trends, existing in the human environment before 
a@ proposed action ts begun; a benchmark state from which the environmental 
consequences of an action are forecast; the no-action alternative 


beneficis; impact - An apparent direct or indirect advantageous effect. 


bentonite - A clay formed by the decomposition of volcanic ash which has the 
ability to absorb large amounts of water and to expand to several times its normal 
volume; used in adhesives, cements and ceramic fillers 


beaus - That value in excess of the rentals and royalties that is paid to the United 
States as part of the consideration for receiving a lease for publicly owned 
minerals [see 43 CFR 3400.0-5Sic)}. 


braided stream - A stream flowing in several dividing and reuniting channels 
resembling the strands of a braid. 


buffer some - An arca between two different land uses that is intended to resist, 


absorb, or otherwise preclude development or intrusion between the two use 
areas. 


bypass coal - An isolated part of a coal deposit that is not leased and that can 
only be economically mined in an environmentally sound manner as a part of 
continued mining by an existing adjacent operation [see 43 CFR 3400.0. 5(d)}. 


clinker (ecoria) - Baked and fused rock resulting from in-place burning of coal 
deposits. 


coal bed methane © Methane gas that is generated during the coal-forming 
process. 


colleviam - Rock fragments, sand, or soil material that accumulates at the base 
of slopes; slope wash 


confluence © The point at which two or more streams meet 
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conglomerate - A rock that contains rounded rock fragments or pebbies 
cemented together by another mincral substance. 








coatigueus - Lands or icgal subdivisions having a common boundary, lands 
having only a common corner are not contiguous 


cooperating agency - An agency which hes jurisdiction by law in an action being 
analyzed in an environmental document and who is requested to participate in the 


NEPA process by the agency that is responsible for preparing the environmental 
document {see 40 CFR 1501.6 and 1508.5) 


crucial wildlife habitat - Parts of the habitat necessary to sustam a wildlife 
population during periods of their life cycie. It may be a limiting factor on the 
population, such as nesting habitat or winter habitat. 


cultural resources - The remains of human activity, occupation, or endeavor 
refiected in districts, sites, structures, buildings, objects, artifacts, ruins, works 
of art, architecture, and natural features that reveal the nature of historic and 
prehistoric human events. These resources consist of (1) physical remains, (2) 
areas where significant human events occurred, and (3) the environment 
immediately surrounding the resource. 


cumulative impact - The impact on the environment which results from the 
incremental impact of the action when added to other past, present, and 
reasonably foreseeable future actions regardiess of what agency (federal or 
non-federal) or person undertakes such other actions. Cumulative impacts can 
result from individually minor but collectively significant actions taking place over 
a period of time (40 CFR 1508.7). 


éecikel - A unit of sound measurement. In gencral, a sound doubles in loudness 
for every increase of 10 decibels. 


@ig - The angle at which a rock layer is inclined from the horizontal. 


direct (or primary) impact - An impact caused by an action that occurs at the 
same time and place as the action (see 40 CFR 1508.8) 


@iecharge - Any of the ways that ground water comes out of the surface, including 
through springs, creeks, or being pumped from a well 


Gissected upland - An upland or high area in which a large part of the original 
surface has been deeply cut into by streams 


G@ragiine - A type of excavating crane that casts a rope- or cable-hung bucket a 
considerable distance, collects the dug material by pulling the bucket toward itself 
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on the ground with a second rope or cabic, clevates the bucket, and dumps the 
material on a backfill bank or pile. 





eolian deposit - Sediment carried, formed, or deposited by the wind, as sand 
dunes 


ephemeral stream - A stream that flows occasionally because of surface runoff, 
and is not influenced by permanent ground water. 


eresion - The wearing away of the land surface by running water, wind, ice or 
other geologic agents. 


evapotranspiration - The sum total of water lost from the land by evaporation 
and plant transpiration. 


excavation (archeological) - The scientifically controlled recovery of subsurface 
materials and information from a cultural site. Recovery techniques are relevant 
to research problems and are designed to produce maximum knowledge about the 
site's use, its relation to other sites and the natural environment, and its 
significance in the maintenance of the cultural system. 


fair market walue - The amount in cash, or in terms reasonably equivalent to 
cash, for which in all probability a coal deposit would be sold or leased by a 
knowledgeable owner willing but not obligated to sell or lease to a knowledgeable 
purchaser who desires but is not obligated to buy or lease. 


fized carboa - In coal, the solid combustible material remaining after removal of 
moisture, ash, and volatile matter. It is expressed as a percentage. 


fleodpiaia The relatively flat area or lowland adjoining a body of owing water, 
such as a river or stream, that is covered with water when the river or stream 
overflows its banks. 


ferage - Vegetation used for food by wildlife, particularly big game wildlife, and 


formation (geologic) - A rock body distinguishable from other rock bodies and 
useful for mapping or description. Formations may be combined into groups or 
subdivided into members. 


feeell - The remains or traces of an organism or assemblage of organisms that 
have been preserved by natural processes in the carth's crust. Many minerals that 
may be of biologic origin are not considered to be fossils (e.g. oil, gas, asphalt, 
limestone) 
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geometric mean - The nth root of the product of the values of n positive numbers. 








ground water - Subsurface water that fills available openings in rock or soil 
materials to the extent that they are considered water saturated. 


habitat - A place where a plant or animal naturally or normally lives and grows 


habituation - The process of becoming accustomed to, or used to, something, 


hazardous materials - Substance which, because of its potential for corrosivity, 
toxicity, ignitability, chemical reactivity, or explosiveness, may cause injury to 
persons or damage to property. 


hasardous waste - Those matcrials defined in Section 101 (14) of the 


Comprehensive Environmental Response, Compensation and Liability Act of 1980, 
and listed in 40 CFR § 261. 


heterogenous - Made up of dissimilar constituents. 


buman environment - The natural and physical environment and the 
relationship of people with that environment (see 30 CFR 1508. 14). 


hydraulic conductivity - The capacity of a medium to transmit water, 


permeability coefficient. Expressed as the volume of water at the prevailing 
temperature that will move in unit time under a unit hydraulic gradient through 


a unit area. Units include gallons per day per square foot, centimeters per second. 


hydraulic - Pertaining to fuid in motion, or to movement or action caused by 
water. 


hydric soil - A soil that is saturated, flooded, or ponded long enough during the 
growing scason to develop anacrobic conditions that favor the growth and 
regeneration of hydrophytic (water-loving) vegetation. Hydric soils that occur in 
areas having positive indicators of hydrophytic vegetation and wetland hydrology 
are wetland soils. 


hydrocarbon - Any organic compound, gaseous, liquid, or solid, consisting solely 
of carbon and hydrogen 


hydrogeology © The science that deals with subsurface waters and with related 
geologic aspects of surface waters 


hydrology - The science dealing with the behavior of water as it occurs in the 
atmosphere, on the surface of the ground, and underground 
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hydrophytic vegetation - The plant life growing in water or on a substrate that 
is at least periodically deficient in oxygen as a result of excessive water content 
When hydrophytic vegetation compnses a community where indicators of hydnc 
soils and wetland hydrology also occur, the arca has wetland vegctation 





impermeable - Not capabic of transmitting Muids or gasses in appreciable 
quantities 


incised - Having a margin that is deeply and sharply notched 


indirect (or secondary) impact . A reasonably foreseeable unpact resulting from 
an action but occurring later in time than or removed in distance from that action 
(see 40 CFR 1508.8) 


in-place coal reserves © The estimated volume of al! of the coal reserves in a lease 
without considering cconomic or technological factors which might restrict 
muning. 


in-situ leach mining © Removal of the valuable components of a mineral deposit 
through chemical leaching without physical extraction of the rock. 


interbedded - Layers of one type of rock, typically thin, that are laid between or 
that alternate with layers of another type of rock. 


interburden .A layer of sedimentary rock that separates two minecable coal beds 


interdisciplinary - Characterized by participation or cooperation armong two or 
more disciplines or fields of study. 


intermittent stream - A stream that does not fow year-round but has some 
association with ground water for surface or subsurface flow. 


laminated © Consolidated or unconsolidated sediment that is characterized by 
thin (less than | crm thick) layers. 


land and resource management plan (LRMP). A land use plan that directs the 
use and allocation of U.S. Forest Service lands and resources. 


lead agemey - The agency or agencies preparing or having taken primary 
responsibility for preparing an environmental document (see 40 CFR 1508.16) 


lease (mineral). A icga! document executed between a mineral owner or lessor 
and another party or lessee which grants the lessee the mght to extract mincrals 
from the tract of land for which the lease has been obtained |sce 43 CFR 3400.0. 
Sir), 
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tek - A traditional >reeding area for crouse speoes where termtonal males display 
and establish dominance 





lenticular - Term describing a body of rock or earth that thins out in all directions 
from the center like a double convex optical lens 


limb (geologic) © Onc side of a fold (eynchme or anticline) 
limestone - A sedimentary rock consisting chiefly of calcrum carbonate 


Mecamesnt - A lincar topographic feature of regional extent that is believed to 
reflect crustal structure. 


leadout facilities . The mune facthities ured to load the muned coal for transport 
out of the mine 


lees - A rich, permeable soil composed of a mixture of clay, silt, sand, and 
organic matter. 


maintenance tract A fecdiera! coal tract that would contenue or extend the life of 
an cxisting coal mine 


major federal action © An action with effects that may be major and which «= 
potentially subject to federal control and responsibility (see 40 CFR 1508.18). 


maximum economic recovery (MER) “he requirement that, based on standard 


industry operating practices, all profitable portions of a leased federal coal deposit 
must be mined. MER determinations will consider existing proven technology, 
commercially available and cconomically feasible equipment; coal quality, 
quantity, and marketability; safety, exploration, operating, processing, and 
transportation costs, and compliance with apphcable laws and regulations |see 
43 CFR 3480 .0-Sia)(24)) 


meteorological -Xclaicd to the science dealing with the atmosphere and its 
phenomena, especially as relating to weather 


meothase - A coloricss, odorless, and inflammable gas, the sirmplest hydrocarbon, 


chemical forraula « CH,. It is the principal constituent of natural gas and is also 
found associated with crude oil and coal 


mineable coal .§ Coa! that can be economically mined using oresent day mining 
technology 


mineral rights - The rights of one who owns the mineral estate (subsurtace) 
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miniag permit - A permit to conduct surface coal mining and reclamation 


operations issucd by the state regulatory authornty pursuant to a state program 
or by the Secretary pursuant to a federal program (ece 30 CFR 701 5) 





mitigatieca - An action to avoid, minimizer, reduce, climinate, replace, or 1 octify the 
impect of a management practice 


mudsteae - A hardened sedimentary rock consisting of clay. It 1s sumular to shale 
but lacks distinct layers. 


National Register of Historic Places (NRHP) A hist of districts, sites. busictings, 
structures and objects significant in American history, architecture, archeology 
and culture maintained by the Secretary of the Intenor Expanded as authorized 
by Section 2(b) of the Historic Sites Act of 1935 (16 U.S.C. 462) and Section 
101 {a} 1) (A) of the National Historic Preservation Act. 


eetueral ges «© Combustible gases (such as hydrocarbons) or mixtures of 
combustible gases and non-combustible gases (such as helrurn) which are in a 
gascous phase at atrnospheric conditions of temperature and pressure. 


NEPA process - All measures necessary for compliance with the National 
Environmental Policy Act of 1969 (see 40 CPR 1508.21). 


mo action alternative - An alternative where no activity would occur The 


development of a no action alt crnative is required by regulations implementing the 
National Environmental Policy Act (40 CFR 1502.14). The no action alternative 


provides a baseline for estimating the effects of other alternatives. 


euterep -A rock formation that appears at or near the surface, the intersection of 
a rock formation with the surface. 


overburden Materia! of any nature, consohdated or unconsolidated, that overbes 
a coal or other useful mineral deposit, excluding topsoil. 


paleontological resource A site containing evidence of plant or non-human 
animal life of past geological periods, usually in the form of fossil remains. 


peak discharge or flow = The highest discharge of water recorded over a specified 
period of time at a given stream location; also called maximum flow. Often 


thought of in terms of spring snowmelt, summer, fall or winter rainy season flows 


perennial epecies (vegetation) \ eectation that lives over from season to season 


perennial stream A stream or part of a stream that flows continuously during 
the calendar year as a result of groundwater discharge or surface runoff 
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permeability . The atelity of rock of soll to tranmerm:t a food 


permit application package . A propose! to conduct surfece coe! mumene and 
reclamation operations on federal lands, including an apphcation for a permut, 
permut revisson, of permut renewal and all the snformation required by SMCRA, the 
apphcabie state program, any apphcable cooperative agreement, and all other 
apphcabie laws and regulations tnchuding, with respect to federal leased onal, the 
Mineral Leasing Act and its emplementing regulations 


porunit esea © The area of land, indicated on the approved map submitted by the 
operator with his or her application, required to be covered by the operator's 
performance bond under the regulations at 30 CFR Part 800 and which shall 
inchude the area of land upon whech the operator proposes to conduct surface coal 
murung and reclamation operations under the permut, snchudeng all disturbed areas 
(eee 30 CFR 701.5) 


physiogrephy = hy mca) geography 


pleseaneter « A well, generally of small diameter, that is used to measure the 
elevation of the water table 


plage . The sandy, salty, or mud-caked flat floor of a basin with. interior drainage, 
usually occupied by a shallow ephemeral lake during or after rasn of snow storms 


point source (pollution) 4 porn! at whech pollutbon « added to a system, evther 
instantaneously or continuously An examp'+ 1s a srmokestack 


pereeity . The percentage of the bulk volume of rock, sediment or soil that i not 
occupied by sediment or soi particles, the void epece mm rock or sediment It may 
be wsolated or connected 


postmining topography ‘he rele! and comtour of the land that remamne after 
muning has been completed 


potentiometric surface The eurfece that comcudes with the state lewel of water 
inan aquifer The surface is represented by the levels to which water fron a given 


aquifer will nee under its full hydrologic head 


predates An anima! that obtains food by killng and consurmeng other anwnals 


prime or unique farmland = Thiowr lands which are defined by the Secretary of 
Agriculture in 7 CPR part 657 (Pederal Register Vol. 4 No. 21) and which have 
historically been used for cropland (see 30 CFR 701 5) 
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propesed ecties - in terms of National Environmental Policy Act, the propect, 


activity, of action that a federal agency proposes to uenplement or undertake and 
wtuch os the subpect of an environmental analyws 





qualified eurface owner © the mature! pcreom oF persons for corporetem, the 
majority stock of whuch m held by «2 person or persons otherwise meeting the 
requirements of this section) who 

(1) Hold legal or equitable title to the surface of pitt estate lands, 

(2) Have thee princepal place of resadence on the land, or personally conduct 
farming or ranching operations upon a farm or ranch unit to be affected by 
surface mining operations; or received directly 4 significant portion of the 
income, of ary, from such farming and ranching operations, and 

(3) have met the conditions of (1) and (2) above for a period of at least three 
years, except for persons who gave written consent less than three years after they 
met the requirements of both (1) and (2) above jece 43 CFR 3400 0-5Sigg)) 


sagter - Bird of prey, euch as an cagic, falcon, hawk, owl, or vulture 





secharge « The procesecs by which groundwater is absorbed into « zone of 
saturation 








reclamation - Rehabilitation of « disturbed area to make & acceptable for 
Gesignated wees. This normally involves regrading, replacement of topsoil, 
revegetation and other work necessary to restore the disturbed area for post. 
rmning use 


record of decision (ROD) 4 doc urmen! seperate from. but assoceted woth. an 
environmental impect statement that publicly and officially discloses the 
responsible officials decimon on the proposed action (see 40 CFR 1505 2). 


recoverable coal 'hr ammount of coe! that can actually be recowered for sale from 
the dernonstrated coal reserve base 


rental payment . Annus! payment from « lessee to « lessor to meintem the 
lessee 's muenmeral lease mghts 


resource management plas (RMP) 4 land Use plan as preecnbed by FLPMA, 
that directs the use and allocation of public lands and resources managed by 
BLM Prior to selection of the RMP, different alternative management plans are 
compared and evaluated mn an environmental empact staternent (EIS) to determoene 
which plan will best direct the management of the public lands and resources 


sovegetation = The reestablishment and development of self sustaining plant 
cover following land disturbance This may cocur through natural processes, or 
the natural processes may be enhanced by hurnan assistance through seedbed 
preparation, reseeding, and muk hing 
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right of way (ROD) © The right to paws over property owned by another. The strip 
of land ower whuch facdltecs such as roadways, rasdroads, or power noes are bul: 





stpestas © The ares adjacent to nvers and streams that bes between the stream 
channel and upland terra and that supports epecefx vegetation mnflucnoed by 
perenmal and/or wtermuttent water 


soyelty (animeral) A share of production that os free of the expense of production 
it generally pasd by @ leeere to « leesor of @ muneral lease as part of the termes 


of the leaee 


vuae@ . That portion of ra:mfall that 1s not absorbed. tt may be used by vegetation, 
lost by evaporation, or # may find ts way into streams as surface flow 


ealiaity - Refers to the solids, such as sodium chloride (table salt) and alkali 
metals, that are dissolved sn water Often in non saltwater areas, total drssolved 
sobds 1s used as an equivalent term 


eaad@steee A common sedimentary rock primarily composed of sand grains. 
mainly quartz, that are cermented tagether by other meneral material 


esepiag A public informational process required! ‘he National Environmental 
Policy Act to determine private and public concc: as, scope of issues, and/or 


questions regarding a proposed action to be evaluated mn an environmental mmpaect 
analysers 


eserta jeliahker) faked and fused rock resulting from in place burning of coal 
deposits 


sedimentation pond An impoundment used to remove sobde from water on 


order to meet water quality standards or effluent limitations before the water 
leaves the permit area fece 30 CFR 701 5) 


eomt-erté . A climate or region characterized by little yearty ramnfall and by the 
growth of a mumber of short grasees and shrubs 


eeverance tam A (ak oF the remowa!l of menerals from the ground 


hale . A very fine grained clastic rock of sediment consisting predorminatety of 
clay sized particles that is laminated, lthified, layered mud 


cigeificant tempest - A qualitative term weed to describe the anticipated 


wnportance of wnpaects to the human environment as a result of an action 


effestees =«§ A fine grained clasti: rock consisting predominately of silt sued 
particles 
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secicecoseomics - The social and cconomic situation that might be affected by a 
proposed action 


soll survey - The systematic examination, description, cless:/cation, ar. d mapping 
of soils in an area, usually a county. Soil surveys are classified according to the 
level of detail of field examination. Order | is the most detailed and Order ‘¥ is the 
least detailed. 





spontancous combustion - The heating and slow combuston of coal and coaly 
material initiated by the absorption of oxygen 


stipulations - Requirements that are part of the \erms of a mineral lease. Some 
stipulations are standard on all Federal leases. Other stipulations may be apphed 


to specific leases at the discretion of the surface management agency to protect 
valuable surface resources ur uses ¢sting on those icases. 


storage coefficient - The volurne of water that can be released from storage per 
unit surface area of a saturated confined aquifer, per unit decline in the 
component of hydraulic head normal to the surface. It is calculated by taking the 
product of the specific storage and the aquifer thickness. 


stratigraphic - Of, relating to, or determined by stratigraphy, which is the branch 
of geology dealing with the study of the nature, distribution, and relations of 
layered rocks in the earth's crust. 


stripping ratic - The unit ammount of overburden that must be removed to gain 
access to a similar unit amount of coal 


subirrigation - in alluvial valicy floors, the supplying of water to plants from 
underneath, or from a semi-saturated or saturated subsurface zone where water 
is available for use by vegetation (see 30 CFR 701.5). 


subbituminous -A lower rank of coal (35-45% carbon) with a heating value 
between that of bituminous and lignite, usually &,300-11,500 Btu per pound. 
Subbituminous coal contains a high percentage of volatile matter and moisture 


surface disturbance © Any disturbance by mechanical actions which alters the 
soil surface. 


surface rights - Rights to the surface of the land, does not include rights to oil, 
gas, or other subsurface mincrals or subsurface nghts 


suspended solids ~ The very fine soil particles which remain in suspension in 
water for a considerable period of time without contact with the stream or river 


channel bottom 
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tectealc facture - Fractures caused by deformation of the carth’s crust 


threatened and endangered (THE) species - Thies species of plants or animals 
classified as threatened or endangered pursuant to section 4 of the Endangered 
Species Act. Any species whoo 1s in danger of extinction, or is likely to become 
so within the foreseeable future 

Categery 1 - Substantial biological information on file to support the 


appropriateness of proposing to list as endangered or threatened. 
Categery 2 - Current information indicates thet proposing to list as 


endangered or threatened is possibly appropriate, t ut substantial biological 
injormation is not on file to support an immedia ec ruling (U.S. Fish and 
Wildlife Service) 


tepography - Physical shape of the ground surface, the configuration of land 
surface ocludiu g its relief, clevation, and the position of its natural and manmade 
features. 





tepeol, The surface layer of a soil 


total dissolved solids (TDS) - The total quantity in milligrams per liter of 
dissolved materials in water. 


transmissivity - The rate at which water is transmitted through a unit width of 
an aquifer under a unit hydraulic gradient. Equals the hydraulic conductivity 
multiplied by the aquifer thickness. Valucs are given in units of gallons per day 
per foot. 


transpiration © The discharge of water vapor by plants. 


truck & shovel - A mining method used to remove overburden and coal in a strip 
mining operation. Truck and shovel operations use large bucket-equipped digging 
and loading machines (shovels) and large dump trucks to remove overburden 
instead of using a dragline for overburden removal. 


typic - Typical. 


unsuitability criteria - The 20 criteria described in 43 CFR 3461, the application 
of which results in an assessment of federal coal lands as suitable or unsuitable 
for surface coal miru.ig 


urantam - A very hard, heavy, metallic clement that is crucial to development of 
atomic energy 


vegetation type - A kind of existing plant community with distinguishable 
characteristics described in terms of the present vegetation that dominates an 


area 
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vertebrate fossils - The remains of animals that possessed a backbone, examples 
are fish, amphibians, reptiles, dinosaurs, birds, and mammals. 





veelcular - Rock containing many small cavities which were formed by the 
expansion of a bubbic of gas or steam during the solidification of the rock 


visual resources - The physical features of a landscape which can be seen (e.g, 
land, water, vegetation, structures, and other features). 


Visual Resource Management (VRM) . The systematic means to identify visual 
values, establish objectives which provide the standards for managing those 
values, and evaluate the visual impacts of proposed projects to ensure that 
objectives are met. 


volatile matter - In coal, those substances, other than moisture, that are given 
off as gas or vapor during combustion. 


waterfowl - A bird that frequents water, especially a swimming bird. 


wetlands - Those arcas that are inundated or saturated by surface or ground 
water at a frequency and duration sufficient, under normal circumstances, to 
support a prevalence of vegetative or aquatic life that requires saturated or 
seasonally saturated soil conditions for growth and reproduction. Wetlands 
include marshes, bogs, sloughs, potholes, river overflows, mud flats, wet 
meadows, seeps, and springs |sce 33 CFR 328. 3(a)}(7)(b)). 


wild and ecenic river - Rivers or sections of nvers designated by Congressional 
actions under the 1968 Wild and Scenic Rivers Act as wild, scenic, or recreational 
by an act of the Legislature of the state or states through which they flow. Wild 
and scenic rivers may be classified and administered under one or more of the 
following categories: 
wild river areas © Rivers or sections of rivers that are free of impoundments 
and generally inaccessible excopt by trail, with watersheds or shorelines 
essentially primitive and waters unpolluted. These represent vestiges of 
ecemic river areas - Rivers or sections of rivers that are free of 
impoundments, with watersheds still largely primitive and shorelines largely 
undeveloped, but accessible in places ty roads. 
recreational river areas - Rivers or sections of mvers thei are readily 
accessible by road or railroad, that may have some development along their 
shorelines, and that may have undergone some impoundment or diversion in 
the past. 


wilderness ~- An arca of undeveloped Federal land designated wilderness by 
Congress, retaining its primeval character and influence, without permanent 
improvements or human habitation, protected and managed to preserve its 





7-14 Draft EIS, Horse Creek Coal Lease Application 


AT 





7.0 Glossary 








natural conditions and that (1) gencrally appears to have been affected primarily 
by the forces of nature with the imprint of man’s work substantially unnoticcabic, 
(2) has outstanding opportunities for solitude or primitive and unconfined 
recreation, (3) has at least 5,000 acres or ts of sufficient size to make practical its 
preservation and use in an unimpaired condition, and (4) also may contaim 
features that are of ccologcal, gcolomcal, scientific, cducetional, scenic, or 
histommcal valuc. These characteristics were identified by Congress in the 
Wilderness Act of 1964 
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APPENDIX A: 
FEDERAL AND STATE AGENCIES & PERMITTING 
Lease/Permit/ Action 
Bureas of land Managemen Coal Lease 
Resource Recovery A Preaecteom Pian 
Scora Seles Commract 
Eaptoratcm Drilling Perma 
Office of Surtace Momeng Reclamation and Preperation of Memng Plan Approval Docume 
t nforcemen SMCRA Overugh: 
Ofte of the Secretary of the lmerior Approval of Menng Plan 
Mone Satety ard Health Admmenrstraticon Safety Perma and Legal ID 
Grownd Comrol Plan 
Major lenge mamdene res 
Exptosrves Use and Storage Perma 
Bureas of Alcohed Totacco and Fiwearms Euplosrve s Manufacturer s License 
Exptosrves Use and Storage Perma 
Federal ( commune ation ( OMmmnrssecm Radw Perma Ambulance 
Motule Relay Sywem Rade | weme 
Nux lear C cman ssc Radmactive By Products Material | wense 
Army Corps of Engmeer: Authorization of impacts to Wetlands and Orher Waters of the 
us 
Departmen of Tranaportaten Hazardous Wase Shipment Notification 
Federal Aviation Admmenestr ation Rade) Tower Perma: 
STATE 
Seare Land ( ommrnsion ( oa! Lease 
Scorw Lease 
Departmen of Eevrrommenta! Quality Land Qualn) Perme and License to Mine 
Division 
Department of Eeverenmema!l Quality Aw Quality Aw Quality Perma to Operate 
Division Aw Quality Perma to Construct 
Deparument of Fey erommena!l Quality Waser Qualiry National Pothuan Discharge Flemenation Sy sem Water Dis harge 
Division Perma 


Perma to ( onseruct Sedumenmation Pond 

Authorization to Conseruct Sepex Tank A Leach Feild 
Authorization to (Construct and Install a Putin Waser Supply and 
Sewage Treatmenm Sy wem 

Department of Ev eronmmenmal Quality Sold Waste Solid Waste Dignosal Perma Permanen and ( onstruction 











Managemen Program 

Sate Engeneer 6 Offwe Appropnation of Surface Water Permits 
Appraprianes of Ground Water Perms 

Deduwer ia! Secomg ( ormsem ol Irduserial Seong ( erteficate of Nom Jurradi tin 
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BLM SPECIAL COAL LEASE STIPULATIONS 
AND 
FORM 3400-12 COAL LEASE 














These stipulations are also imposed 
upon the leseres agente and 
employees. The failure or refusal of 
any of these persons to comply with 
these stipulations shall be deemed a 
failure of the leseee to comply with 
the termes of the lease. The lesece 
shall require his agents. contractors 
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Within two (2) working days of 
notification. the Assistant Director euch Gecevery wil net be resumed 
ot Authorized Officer will evaluate until written authorization to proceed 
or have evaluated any cultural 
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Appendix D 





{c) MULTIPLE MINERAL 
DEVELOPMENT . Operations wi!) not 
be approved which. in the opinion of 
the Authorized Officer. would 
unreasonably interfere with the 


orderly development and/or 
production from a valid cxisting 
mineral lease issued prior to this one 
for the same lands. 


(d) OIL AND GAS/COAL RESOURCES 
- The BLM realizes that coal mining 
operations conducted on Federal coal 
leases issued within producing oil 
and gas fields may interfere with the 
economic recovery of oi] and gas: just 
as Federal oil and gas leases issued 
in a Federal coal lease area may 
inhibit coal recovery. BLM retains 
the authority to alter and/or modify 
the resource recovery and protection 
plans for coal operations and/or oil 
and gas operations on those lands 
covered by Federal mineral leases so 
as to obtain maximum resource 


recovery. 


fe} RESOURCE RECOVERY AND 
PROTECTION - Notwithstanding the 
approval of a resource recovery and 
protection plan (R2P2) by the BLM, 
lessor reserves the right to seck 
damages against the operator /lessee 
in the event (i) the operator/lessee 
fails to achieve maximum economic 
recovery (MER) (as defined at 43 CFR 
3480.0-5(21)) of the recoverable coal 
reserves or (ii) the operator/lesere is 
determined to have caused a wasting 
of recoverable coal rcserves. 


Damages shell be measured on the 
basis of the royalty that would have 
been payable on the wasted or 


operator/lessee of that plan. In the 
event a coalbed or portion thereof is 
not to be mined or is rendered 
unmineable by the operation. the 
operator/lessee shall si Smit 
appropriate justification to obtain 
approval by the authorized officer 
{AO} to leave such reserves unmin rt 
Upon approval by the AO. such 
coalbeds or portions thereof shall not 
be subject to damages as described 
above. Further, nothing in this 
section shall prevent the 
operator/lessee from exercising its 
right to relinquish all or portion of 
the lease as authorized by statute 
and regulation. 


In the event the AO determines that 
the R2P2, as approved. will not attain 
MER as the result of changed 
conditions, the AO will give proper 
notice to the operator/lesece as 
required under applicable 
regulations. The AO will order a 
modification if necessary, identifying 
additional reserves to be mined in 
order to attain MER. Upon a final 
administrative or judicial ruling 
upholding such an ordered 
modification, any reserves lief 
unmined (wasted) under that plan 
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will be subject to damages as 
described in the first paragraph 
under this section. 


Subject to the right to appeal 
hereinafter set forth. payment of the 
value of the royalty on such unmined 
recoverable coal reserves shall 
become duc and payable upon 
determination by the AO that the 
coal reserves have been rendered 
unmineable or at such time that the 
operator /lessee has demonstrated an 


unwillingness to extract the coal. 


The BLM may enforce this provision 
either by issuing a written decision 
requiring payment of the MMS 
demand for such royaities, or by 
issuing a notice of non-compliance. 
A decision or notice of non 
compliance issued by the lessor that 
payment is due under this 
stipulation is appealable as allowed 
by law. 


(f) PUBLIC LAND SURVEY 
PROTECTION - The lessee will 
protect all survey monuments, 
witness corners, reference 
monuments, and bearing trees 
against destruction, obliteration. or 
damage during operations on the 
lease areas. if any monuments. 
corners or accessories are destroyed. 
obliterated, or damaged by this 
operation, the lessee will hire an 
appropriate county surveyor of 
registered iand surveyor to 
reestablish or restore the 


monuments. corners. or acoessorics 


al the same location. using surveying 
procedures in accordance with the 
“Manual of Surveying Instructions for 
the Survey of the Public Lands of the 
United States.” The survey will be 
recorded in the appropriate county 
records, with a copy sent to the 
Authorized Officer. 


Fa) RAILROAD RIGHT-OF-WAY | 
No mining activity of any kind may be 
conducted withing the Burlington 


right of-way. Lessee shall pay all 
royalties on any legally and 
economically recoverable coal which 
it fails to mine without the written 
permission of the Authorized Officer. 
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